POWER GENERATION, TRANSMISSION, APPLICATION AND THE ATTENDANT SERVICES IN ALL INDUSTRY 
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The Strip-Chart form of Micromax COs 
is preferred by some users. 


But the comment came quick 
enough after a few installations had 
been made, because the new device 
overcame the standard objections to 
automatic COs meters—it was sensi- 
tive, it was not easily damaged in use, 
and it required practically no servicing. 
Users checked it; found it accurate: 
could see for themselves its other quali- 
Located high above the floor so that it can be read far down the firing aisle, this Micromax Round ties ; came to depend on it. 

Chart COz Recorder helps a New York State plant to save coal by improving combustion beneath Today, wherever any thermal-con- 


its stoker-fired boilers. ig 
ductivity-method recorder can be used, 


3 these advantages of sensitivity, sturdi- 
NG Oo S$ VE ness and low maintenance can be en- 


‘oyed. If you have a CQbz-analysis 


Maybe a Micromax CO2 Recorder Can Help problem, one of our engineers will 
gladly tell you more about Micromay, 

Freed by the Micromax CO, Re- If you prefer a quick, clear, printed 
corder from the job of analyzing flue- description, ask for Catalog N-91-163. 


gas, at frequent intervals, many a plant 
engineer is saving fuel simply because 
he knows more about CO.—and knows 
it more quickly—than ever before. For 
when the Micromax shows the need of 
a change in air supply to the boiler, 
the engineer makes the correction with 
speed; and quickly sees the result on 
the Recorder’s chart. He can tell, from 
minute to minute if he wishes, just 
how combustion stands in relation to 
optimum efficiency. And he has the 
CO. records to help plan future oper- 
ating savings. 

One of the outstanding successes 
of modern instrumentation has been 
scored by this Recorder. Coming into 
the power field when COs recorders 
were widely regarded as not practical, 
this instrument was on a “make good 
if you can” basis in every early installa- 
tion. “lwo or three types of CO. 
meters were already available; the 


arrival of still another didn’t rouse  Micromax for Flow, co being mounted, with 
h one Combustion Control, on a boiler-control board before shipment from our plant. These pane's @ 
much comment—at first. ready for connection to boiler, etc.; greatly simplify the installation, 
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MANY 


Bulk-Flo is outstanding in its ability to cut handling costs and to conserve critical 
materials and save space. It minimizes breakage and degradation, prevents leakage 
and reduces explosion and fire hazards. The necessity for multiple elevating and con- 
veying units is eliminated, because the same unit conveys horizontally, vertically or 


on an incline. 


Bulk-Flo is self-feeding, self-discharging and to a high degree self-cleaning. It handles 
coal and other flowable materials under all conditions of loading. It loads automatically 
—at one or at several points—without feeders. It automatically discharges at the head 
end of vertical runs or at one or more points on horizontal runs, or both as desired. 


LINK-BELT COMPANY 


Chicago 9 Philadelphia 40 Indianapolis 6 Atlanta 


Dallas | Minneapolis 5 San Francisco 24 Toronto 18 


Offices, warehouses and distributors in principal cities. 


Saves Space 


Bulk-Flo is unusually compact, effecting a considerable 
saving in space requirements and supporting structure. 


Self-Feeding, Enclosed 


Bulk-Flo is self-feeding to capacity from bins, hoppers 
and chutes. It cannot flood. Material is moved in a 
dust-tight casing. It operates under partial loading with 
as high efficiency as when fully loaded. 


An interesting application of Bulk-Flo conveyor-elevator-feeder 
to the handling of coal in a plant power house. The Bulk-Flo 
transfers coal from bins near floor level to a screw conveyor which 
distributes it to stoker hopper. 


9105-A 


More Flexible 


Bulk-Flo can be laid out to carry vertically, horizontally, 
around corners, along curves and on slants of any de- 
gree. Loading and discharge points can be located to 
suit. Tandem units can also be used. 


Slow Speed; Large Capacity 


Because the material in a Bulk-Flo moves en masse, the 
speed is slow; usually 30 to 60 ft. per minute. Large 
capacities are obtainable by large duct cross section, 
rather than by speed. 


Vertical run of Link-Belt Bulk-Flo unit (left) in boiler room. 
3-way chute system to three boilers and chute to reserve 
storage pile on . Bulk-Flo receives coal from hopper under 
railroad cars, 
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The tough tasks of steam plant rehabilitation 
and development, will fall on engineers who 
are now serving their country in the armed 
forces, or in the never-ending battle with 
power-plant problems in war plants and in 
public utility plants supplying power to war 
plants. In this they are applying their engineer- 
ing knowledge and skills to the early conclu- 
sion of hostilities. 


When the war will have ended and Victory 
is ours, these engineers will re-direct their 
knowledge and skills from war-making activi- 
ties to the production of steam power for 
peaceful pursuits, utilizing whatever of their 
background of war experience is applicable 
to future industrial development. 


We of Babcock & Wilcox have implicit 
confidence in their resourcefulness, confi- 
dence in their ability to continue overcoming 
almost impossible assignments. Serving other 
engineers has also kept us on our mettle, as 
evidenced by important B&W contributions 
to the continued evolution of practice in 
steam generation. 


While the war effort has first call on your 
industry's time and resources, you undoubt- 
edly have given some thought to the postwar 
power-plant problems that will confront you, 
as it is never too early for engineering plan- 
ning. B&W engineers will gladly cooperate 
with you to the utmost of their ability, consis- 
tent, of course, with war demands on their time. 
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They Cal] them “Combey teams” ©n the fighting front, these “0rdinateg | 
UNits of tanks Planes tillery and infantry °"r9anizeg to Work Closely © 
With Cach Other as q Single fighting Sroup, the xtreme 
Of the enemy, It’s an American And q Very SUCcesstyy One, 
Its basi, is eamWork American Style, 
You’ See in Powe, Plants, 100. The Photo Shows typica] 
Elliot, UNIt. The tUrbing designe 
10 the job With ©xtraction POints SUit the Most heat balance 
Works With it, highly 9nerato, The 
Elliott SUrface is designe, from hotwejj 10 steam dome exactly 
A 10 serve the Needs of the Elliot, tUrbing Above it. The Ondense, is S€rveq 
by an Elliot &/€cto, [nd ha, Elliot, tUrbine, and Motors driving the 
i 
“"Culating and Pumps. ° 
Included the Elliot team in this Plant feedwate, | 
heate,. It Uses Steam ©Xtracteg from the Main tUrbing tO heg} feedwate, to 
4 Steam and by it Protect, the boile, | 
a i ° 
is the exact “Unter Of the Comba} teams thas Ore showing the 
Nazis Some New Angle, On Warfare 
The UNit in the Photg is of $000.4. of Many Which Gre Making 
War industry in Many localitie. 
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OWERS you 
BLOWERS you have 


CORRECT NOZZLE SETTING 


IS NECESSARY 


Correct setting of nozzles is neces- 
sary to efficient boiler -cleaning— 
removal of soot with minimum ex- 
penditure of steam. 


Each time a boiler is taken out of 
service, all soot blower elements 
should be checked for correct nozzle 
setting. Scoring of tubes usually in- 
dicates impingement of steam jets— 
the nozzles are positioned too close 
to some of the tubes. 


Correct setting is a simple matter. 


Elements should be adjusted so that” 


the first nozzle is 42-inch away from 
the far side of the tube nearest the 
head. Measurements are taken, of 
course, from the tube row nearest 
the element. 


If it is necessary to move the ele- 
ment '%-inch or less in order to 


TO EFFICIENT BLOWING 


properly line up the nozzles with the 
tubes, the head can easily be moved 
in or out by adjusting the nuts on the 
bracket stud or adjustment sleeve 
stud. If larger adjustment is neces- 


sary, this may be made by cutting. 


off the swivel tube or by putting in a 
longer one, as the situation requires. 


URGENT WAR 
DEMAND 


LONGER 
BLOWER 
LIFE 


Diamond, in common with many other 
firms, is meeting heavy war demands. 
It is not always possible for us to supply 
new blowers or repair parts as quickly 
as you need them. 


Careful maintenance and repair will pro- 
long the life of the soot blowers you have 
—defer the time when new blowers or 
repair parts are needed. 


This booklet has been prepared for the 
purpose of helping you do this. Write 
for a copy. 


DIAMOND POWER SPECIALTY CORP. 


Detroit, Michigan 
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DIAMOND SPECIALTY LIMITED, Windsor, Ontario 
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Sienemen, “eahesel aaa like this (above and G-E standard switchgear units are factory-assembled and co-ordinated— 
below) originates as strung-out, open-type switch- trained to perform without a hitch. One of the many possible combinations 
gear. Too often it is responsible for power inter- of these standard units should fit your requirements. 

tuptions and accidents to personnel. 


IECEMEAL switchgear installations, which grow throug 

the years to meet increasing demands, tend to become lik 
octopuses—unreliable, and downright dangerous. The practic: 
provision for your present and future requirements is the sta 
dard, metal-clad unit of switchgear equipment—dependable, salé 
copper-saving, space-saving, and economical both in installatio 
cost and maintenance. The capacity of a modern, co-ordinate: 
metal-clad system, large or small, can be increased easily an 
safely by adding compact units of 
standard, safety-enclosed switch- 
gear. 


Whether you plan expansion or 
replacement of your present sys- 
tem, investigate the advantages 
offered by G-E metal-clad switch- 


gear. 


The best investment in the world is in this 
country's future — 


BUY WAR BONDS 
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This installation affords 
excellent continuity and 
flexibility of power serv- 


ice, plus good utiliza- 
tion-voltage regulation 


at practically any part 
of the plant. Bus-tie 
metal-clad units inter- 
connect the east and 
west groups of metal- 
clad switchgear; there- 
fore, either bus can feed 
one or both groups of 
unit substations. 


trained performers, like G-E metal-clad, 
can do for you 


This recent midwest industrial installa- 
_- tion saved time, copper, and floor space 


E can’t tell you now where this installation was 

made, but we can say that this system saved 
500,000 pounds of vitally needed copper. The selection 
of 13,200-volt metal-clad switchgear, and corresponding 
cable, to supply load-center unit substations with 
made this saving pos- 
sible. Also, the use of elevated platforms at the load 
centers, for the unit substations and other power 


relatively high-voltage power, 


equipment, put more than 7,000 square feet of main 
floor area into actual productive use. 


You, too, can easily effect important savings of time 
and material when you choose the right combination of 
distribution voltage and G-E standard switchgear. 
Factory-assembled, metal-clad packaged switchgear is 


installed faster, more easily, at a predictable and low 


1943 


The equipment was installed on plat- 
forms, which re space for the 


speedy removal of the high- or low- 
voltage breakers for inspection or mainte- 
nance. located here in- 
cludes: Unit substation for power; 
2. Unit ane for lighting; 3. Con- 
verter control; 4. Induction converter; 
5. “spadiion set; 6. Automatic capacitor 
control, 
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over-all cost. 


For your power-distribution switchgear up to 15 kv, 
and for safety and dependability, get the accepted 
standard—trepetitively manufactured G-E metal-clad 
switchgear. General Electric Company, Schenectady, 
New York. 
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WHAT 


While our plant is striving twenty-four hours every day to keep pace with the 
tremendous wartime demand for standard Sarco products, we like to look ahead 
to the days when peace is restored. 

A decade of experience and development is being crowded into these war 
years, resulting in significant improvements in our designs as well as our manufac- 
turing facilities. 

/ We show here a few reasons why Sarco steam traps and temperature control 
| mee) should receive first consideration in connection with your plans for re-conver- 
| | sion and new construction. 


if 


Use of processing equipment in shell loading 
plants, powder and explosives factories has 
multiplied many times the demand for the 
always popular Sarco Thermostatic Steam 
Trap. Ten years would have been needed to 
provide the ‘some endurance test for the 
unique Sarco bellows which makes this trap 
successful af pressures up to 250 Ibs. New 
facilities for streamlined quantity production 
will keep it in the lead wherever steam is 
used for its heat. Catalog No. 250 


Army garages, repair shops and ground stations 
ore equipped with dynamometer engine testers of 
the water brake type. Precision temperature control 
on these is a must. Sarco provided it, using this 
simple, liquid-filled regulator. Accuracy, compacf- 
ness, and low cost thus demonstrated will greatly 
widen its field in the days to come. Catalog No. 600 


DIESELS 


Diesel engines are being used as never before on 
Navy and merchant vessels of many types both for 
propulsion and as generator sets, 

Hundreds have been equipped with Sarco Water 
Blenders as jacket water cooling controls. Their 
faultless performance assures you of tested, proven 
equipment for every type of cooling circuit on en- 
gines, compressors, condensers, stills, etc. Catalog 
No. 700 ¢ 


Mechan 

Sop wit 

down ir 

dishwas 
Heating the great aircraft factories, wed to 
tank arsenals, and ordnance plants has signed 
been done largely with unit heaters, ond ten 
with Sarco float-thermostatic steam timple, 
traps removing the condensate and air it will 


rapidly and continuously. It is the favor- direct ¢ 
ite trap with heating engineers on Catalog 
mains, risers, and fan units. Catalog 
No. 450 


SARCO COMPANY, INC. | § 
475 FIFTH AVENUE | 
NEW YORK 17, N. Y. | 

Represented in Principal Cities | 


21 
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Prominent among the A.E.F's. incomparable equip- 
ment for army field hospitals are mobile combination 
sterilizers and water heaters. Constant water tem- 
perature is assured by a Sarco regulator so compact 
that it literally “melts” into the piping. Quantity 
production brings them within reach of all users of 
hot water after the war. Catalog No. 600 
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AWARDED TO 
OUR BETHLEHEM 
PLANT 


Sarco Inverted Bucket Steam Traps are used by the 
Navy in large numbers on many types of ships, in- 
— cluding the new DE escort vessels. 

A trap that will function faultlessly under the con- 
ditions of rolting and pitching on a ship and the 
shocks.of gun explosidéns is a good trap to use on 
the hardest service found on land. Catalog No. 350 . 


These simple but efficient 
radiator traps and supply 
valves were used in new 
barracks, cantonments, 
training stations for all 
the services. While meet- 
wartime require- 
ments, they preserve es- 
sential features, making 
© for long, trouble-free ser- 
vice in buildings of all 
types. Catalog No. 160 


War emergency pipe lines in this country 
and on the war fronts of the world created a 
demand for a new type of air vent to elimi- 
nate air from lines handling fuel oil or 100 
octane gasoline at pressures sometimes as 
high as 600 p.sq.in. 

To its already broad line of vents for steam 
and water lines, Sarco has added new types 
which will be welcomed in the chemical and 
petroleum industries and in power plants. 
Catalog No. 170 


Development of V-Mail film 
is an assembly-line opera- 
tion. To make it automatic, 
Sarco furnished this ingeni- 
ous mixing valve to provide 
blended water at exactly the 
right temperature. 


A significant war development is hard chrom- 
ium plating for wearing surfaces, as on dies. 
Sarco has equipped many of these plating 
plants with new electric controls for both 


It is ideal not only for film 
washing, but for group wash 
basins and wash water in 


Mechanizing the U. S. Army did not dairies or packing houses, heating and cooling. Their simplicity and 
lop with tanks and jeeps. It went right or for process hot water. low cost commend them to metal finishers 
town into the kitchens, where electric Catalog No. 800 and for many other uses. Catalog No. 1025 
dishwashers make short work of what 

5, wed to be a distasteful task. Sarco de- 


as igned a combination steam injector AIRCRAFT PARTS 


tnd temperature control for these, so = be | al 
‘imple, foolproof and inexpensive that 
"will find wide application wherever 
direct contact water heating is used. 
Catalog No, 550 
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This 150,000 lb. per hour steam generator operating on low cost anthracite saves 
jl 50% of fuel costs of bituminous required for the same rating. 
2 14 POWER @ November. OWE 
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AIR INLETS FOR 
AIR-COOLED SETTING 


4; 


CARRIER AIR 
AND FUEL 
FROM MILL 


= 
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lseconpany AIR DAMPERS 


FEEOER AUXILIARY 
MPACT PULVERIZER 


Sectional drawing of a 175,000 lb. per hr. high efficiency steam generator which 
operates on pulverized anthracite. This is one of 2 duplicate units recently in- 


stalled in a large Eastern paper mill. 


@ Three steam generators fired with pulver- 
ized anthracite have been continuously op- 
erated for several years in two prominent 
boiler plants. Fuel costs of the unit located 
nearer the anthracite fields are 50% less 
than if bituminous was fired, while the other 
installment, situated at greater distance from 
the mines, effects a corresponding saving 
of 20%. 

For many years “bin” storage systems 
were necessary adjuncts when burning pul- 
verized anthracite. Fuel characteristics plus 
limitations in the pulverizing equipment 
made these complex and expensive applica- 
tions necessary for safe and continuous 
operation. 

Then came the Foster Wheeler “unit” sys- 
tem for pulverized anthracite. Specially de- 


FOSTER WHEELER CORPORATION, 
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signed pulverizers, burners, furnaces, boil- 
ers, superheaters and heat recovery equip- 
ment were all integrated into a single unit 
to pulverize and fire anthracite continuously 
and as required. “Bin” storage was elimi- 
nated and the new installations showed a 
continuous record of high efficiency, low 
maintenance and stable furnace conditions 
under fluctuating loads. The first unit has 
now pulverized, in highly successful opera- 
tion, 225,000 tons of anthracite having an 
average Btu value of 10,500 and average 
ash content of 15%. 

For more than seven years pulverized 
anthracite has been successfully fired in 
Foster Wheeler “unit systems”. Commercial 
operating records of the seven units already 
in service show uniformly economic and 
efficient performance. 


165 BROADWAY, NEW YORK 6, N. Y. 


(Pp e i 
“al 
An: 
@t! =e. 
= = =H 
Ap 
XO 
SQ 
Z COMICAL BALL MILL 
A 
A 


Here, in the Tomlee Electronic 
Control System you have a 
method of control and regula- 
tion of time, temperature, pres- 
sure, flow and quantity that is 
the very ultimate in practicality 
...It is a combination of elec- 
tronic, electrical, hydraulic and 
mechanical action so well co- 
ordinated and so precisely de- 
signed that feeble, minute im- 
pulses are transmitted into me- 
chanical action with the speed 

of light... It will record, regu- 


TOMLEE Toe 


late and control variations in 


any pre-set value in milliseconds, 
totally eliminating “lag” and 
“hunting,” and thereby prevent- 
ing the accumulation of repeated 
errors which affect the quality of 
a product, cause waste of time 
and increased processing and fuel 
costs... Réad the opposite page 
carefully... It explains how the 
system functions in improving 
the efficiency of a heating sys- 
tem and reduces fuel costs up 


 Klectronie Contr iy 
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Heating 
10% in Fuel Costs 


-_— not generally acknowledged, excessive fuel costs are 
frequently traceable to the inefficient utilization of the steam 
generated rather than to any inefficiencies in the generation of 
the steam. Steam generated in a high-pressure boiler, reduced 
through a reducing valve to the low pressure necessary to sup- 
ply the demand, viz. 5 lbs., is held to exactly that pressure. 


4s changes in the condensing rate take place in any part of 
the system, minute changes in ye also take place. These 
are instantaneously compensated for in the sequence following. 


As minute variations in pressure occur at impulse tube (I), they 
are transmitted to the extremely sensitive element (K). These 
minute variations open or close a contact in (K) which operates 
on only 2 milliamperes of current. This feeble current operates 
tubes (L) in Flashtron Unit (M), which cause either one of two 
solenoids located in housing (N) to operate four-way valve (O), 
which turns a maximum of 11 degrees in either a clockwise or 
counter-clockwise direction, forcing oil under pressure through 
hydraulic lines (P) and (Q). This hydraulic pressure operates a 
piston in hydraulic unit (R) which in turn proportions reducing 
valve (C), thereby causing the valve to literally float on a cushion 
of live steam, constantly responsive to the most minute varia- 
tions in the low-pressure side of the system and maintaining the 
value pre-set by adjusting sensitive unit (K). 

It is obvious that as more rapid condensation takes place in 
radiator (E) than in radiator (F) and consequently more steam 
being required in radiator (E), impulse will occur in impulse tube 
(I); and conversely, when higher condensation in radiator (E) has 
been compensated for, impulses in tube (I) will immediately act 
to reduce the volume of steam flowing through reducing valve (C), 
maintaining the value originally pre-set in sensitive element (K). 


While the application described and illustrated here has to do 
specifically with a heating problem, the advantages of Tomlee 
Electronic Control System are equally applicable to process 
control or wherever control and regulation of time, temperature, 
pressure, quantity or flow is involved. 


The Tomlee Electronic Control System is the product of a com- 
pany highly skilled in the manufacture of precision apparatus. 


This company is in a position to make specific reeommenda- 
tions covering the application of this system to practically any 
control problem. Write for complete information. ToMLEE Too. 
& EncingeerRtnG Company, 253 Third Avenue, South, Minne- 
apolis 15, Minnesota. 
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: | Keeping it within pounds - - - directing it where its power can be used a 
| ted most effectively _,, that has been the business of the Detrick organization . 
s for the past 30 years, designing and puilding walls and arches which would & 
f mag stand 4 high temperature and severe furnace conditions. As each new 
problem was presented by industry, Detrick found 4 practical way to 
meet it until today thousands of furnaces are serving industry and all of 
sts branches equipped with 
| 4 _ peTRIcK suSPENDED ARCHES AND WALLS 
| .4 By It is because of the application of sound engineering principles which on 
Detrick has Jearned from practical experience, that theit arches and walls 
| ee e give such long, economical service- One of these principles is the Detred 0 
Tile with treads on all four sides which hold the wall together vertically 
' ay * and horizontally and serve to keep it airtight during its long life- A method Se 
a 2 of sectionally supporting walls, 8° that the load is transferred from the tile ss 
| be to metal supports, also contributes to the economy in maintenance: pe 
¥ There is 4 Detrick construction especially suited for each type of furnace Hs 
= si _—-for steam poilers, for oil heaters, for steel heating furnaces, etc. Each as 
has its problems which are by 2 of Detrick construction: 
% The results of these thirty years of experience have been gathered to 
= gether in what is practically a textbook on the subject of enclosing heat 9 
With charts, photographs, drawings and jllustrations the engineet can 
pring himself uP date on this subject. If you have a furnace 
problem, now, OF be glad to send you copy of 
this booklet ©” request. TRICK FURNACE ENCLOSURES 
tug 
fh 
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A PUMP IS BUILT— 
STEP BY STEP— 
IN A-C’S NEW PUMP 
MAINTENANCE GUIDE. 
AS EACH NEW PART 
IS ADDED, WE SEE 
WHAT IT DOES, HOW 
IT DOES IT, HOW IT 
MUST BE CARED FOR. 


First We tequite a devi : 
liquid at high s ice to spin | Now we need a shaft to 2 TH MOST PUMPS today 
kind of care set forth in Allis- 
Chalmers’ new ‘Handbook for 
Wartime Care of Centrifugal 
Pumps’. Every executive, engi- 
neer and maintenance man should 
have a copy of this informative 
K in his technical library! 


We mount the shaft on sleeve, | To connect with the motor, we iam Aerts 
ball or roller bearings add a coupling flange.. 


ome puMPs are built with pump beth pump and motar. Flexible coup- 
of course, lings will mos correct this condition 


Now we n 


eed a “straw” through 


which liquid can be sucked 


We contain and 
ning li 


This book applies to a// makes 
of pumps — contains no adver- 
tising! Contents include: new 
preventive maintenance tips; war 
timetable for pump care; valuable 
tables, etc. Tear out coupon and 
send in now for your free copy! 


ALLIS-CHALMERS MFG. CO, 
Milwaukee 1, Wisconsin 
Gentlemen: 
Yes, | would like to receive, 
free of charge, a copy of 
your “Handbook for Wartime 
Care of Centrifugal Pumps”. 


Pipe tle No 6 
the ofigenal an: 


When you do need new pumps — look into the extra efficiency, 
tuggedness and long life of Allis-Chalmers centrifugal pumps... 
the famous “‘Electrifugal” ...and all types for every purpose. 


(Name) 


(Title) 


(Company) 


(Street Address) 


MILWAUKEE 
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(City and State) 
A 1633-9. 
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TIDEWATER 


| DEFINITION: The consistency or 


hardness of lubricating greases is gen- 


| erally expressed by the depth to which 
: a standardized cone-shaped weight will 
penetrate the grease under definite pre- 
scribed conditions. 


PENETRATION TEST: Follow- 


ing a carefully prescribed procedure 
the grease is brought to a temperature 
of 77°F. and the tip of the penetrometer 
cone is lowered until it just touches the 
surface of the grease. The cone is then 
quickly released for five seconds and 
the depth of travel of the cone is care- 
fully noted. The average of five such 
tests at different points of the grease 
surface, measured in tenths of a milli- 
meter, is reported as the Penetration or 
Consistency of the grease at 77°F. 


LUBRIC 


ANIA 


If the grease was not worked before 
the test, it is reported as the “unworked” 
consistency. If the “worked” consisten- 
cy is to be determined, the sample is 
first worked under carefully prescribed 
conditions. 


A.S.T.M. “Worked” 
EXAMPLES: 
(77° F.) 
Soft (No. 1) Cup Grease 310-340 


Medium (No. 3) Cup Grease 220-250 
Heavy (No. 4) Cup Grease . 175-205 
Hard (No. 6) Cup Grease 85-115 


SIGNIFICANCE: The “worked” 


penetration is an indication of the tend- 
ency of the grease to leak or drip froma 
bearing, or its ability to flow under 
pressure in feed lines. However, the 
resistance to flow through narrow bear- 
ing clearances or the ability to support 
bearing loads are more nearly propor- 
tionate to the viscosity characteristics 
of the oil used in the manufacture of the 
grease. The “unworked” penetration of 
greases is subject to many variables 
and except for very hard greases has 
little significance. 
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SCIENTIFICALLY ENGINEERED 
FOR EVERY INDUSTRIAL USE 


TYCOL 
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LUBRICANTS 
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“This is the 7th of a series of informative 
messages concerning the meaning and 
significance of commonly used tests and 
terms employed to describe the character- 


istics of lubricating oils. 


Tycol greases are scientifically 
compounded for all lubricating 
purposes, from textile spindles to 
steel rolling mills. Tycol greases 
when used for the recommended 
purpose afford maximum lubrica- 
tion with minimum friction and 
leakage. 

Whatever you need — whether 
it be a lubricating oil or grease — 
Tycol lubricants provide complete 
protection at low cost. Let a Tide 
Water engineer help you select 

the lubricant best suited to 
your job. 


TIDE WATER 


ASSOCIATED OIL COMPANY 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL 
Eastern Division: 17 Battery Place, New York 4, N. Y. 
Principal Branch Offices: 

Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 
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Control 


Continuity of Operation, Fue§ 
Can Be Maintained Whilg!r¢ 


BAILEY METER 


BOILER METERS * MULTI-POINTER GAGES «+ FLUID METERS RECORDERS + SUPERHETRO 


\ 


Shortage 


JEconomy and Maximum Safety 
Sjraining New Operators 


% Power Engineers are now faced with the difficult task of 
operating at full capacity and high efficiency in spite of a serious 
lack of experienced manpower. Under these conditions complete 
boiler control is the power engineer's best friend and most 
trusted lieutenant. It stays on the job continuously and is a 


valuable aid in carrying on normal operation while new man- 
power is being “broken in”. 


It maintains continuity of operation, fuel economy, and maximum 
safety equally well with experienced or inexperienced operators. 


Bailey Boiler Control is a truly complete system. In addition to 
the usual functions of maintaining steam pressure, regulating 


furnace draft, and distributing load among boilers, it offers these 
additional values: 


1, An automatic readjustment of the fuel—air ratio which functions 


continuously to insure economical combustion and safe furnace 
temperatures day after day. 


2. No control system is better than its metering device—in the 


Bailey System, control impulses are originated by standard 
Bailey Meters. 


3. Provision is made for the protection of steam generating 


equipment by the addition of purge interlocks, fan failure inter- 
locks and flame detectors. 


A helpful discussion on the use of boiler control for war time 
power plant operation is contained in Bulletin No. 16, “How 
To Safely Stretch Steaming Capacity.” A copy will be mailed 


to you upon request. A-86 


BAILEY METER COMPANY 
1036 IVANHOE ROAD «+ CLEVELAND, OHIO 


Bailey Meter Company Limited, Montreal, Canada 


The Complete Control System 


ERHMTROL © DESUPERHEAT CONTROL ¢ COMBUSTION CONTROL ¢ FEED WATER CONTROL 
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Yarway Unit Tandems are built 
for ures up to le 
Combining a Hard-Seat and a 
Seatless valve in a single one- 
forged steel y, this 
andem provides the advan- 
tages of both desi 
blowing or draining a 


Inside (next to boiler) blowing valve is 
the Yarway Hard-Seat Valve with 
special Stellited seat and disc and other 
features which greatly reduce wear in 
this type of valve. Outside sealing valve 
is the famous Yarway Seatless design 
which has no seat to score, wear and 


leak. This valve is always opened first 
and closed 


last. maintaining a tight seal. 
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| High Pressure Stations 


HREE more in the long list of modern, high 
pressure generating stations to select Yarway 
Unit Tandem Blow-Off Valves —the 1500 Ib 
Martinez, Avon and Oleum Stations of the Pacific 
Cas and Electric Co. 


the illustration shows five of the six Yarway Unit 
Tandems in use on water wall drains and boiler blow 
town lines at Martinez Station. All together, there are 
4 High Pressure Yarway Unit Tandems in use in 
he three plants. 80% of the leading high pressure 
wility and industrial plants have selected Yarway 
Tandem Blow-Off Valves. 


All Three of These Pacific Gas & Electric Co. 


Years of service have proved the sound design and 
metallurgy of these valves for blowing down or drain- 
ing and sealing. Such records as—"3000 blows at 
pressures of more than 1300 psi without a single 
replacement of parts or repairs of any nature”—have 
made the Yarway Unit Tandem the outstanding pref- 
erence for high pressure service today 


What are your draining and blow down requirements ? 
Write for Catalog. Section B-431 for pressures up to 
2500 Ib: section B-422 for lower pressures. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
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You've never seen a motor like this new Fairbanks-Morse Motor, because 
never before have so much stamina, versatility, and protection been 
put inside of one motor housing! 2 


CHECK THESE PORN 
Y 1. 40° C. Motor. 


vA 2. Protected frame. 


Y 3. Conduit box with features that give new meaning to ‘‘adapt- 
able,”’ “‘convenient,’’ and ‘‘handy.”’ 


Y 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY 
rotor centrifugally cast in ONE piece and of COPPER. 


If you are buying motors now but want them to be up-to-date for 
postwar production, see this motor demonstrated. There’s no other 


way to appreciate how much more it offers you! Fairbanks, Morse 
Co., Fairbanks-Morse Building, Chicago, IIl. 


GENERATORS FARM EQUIPMENT 
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The performance record described at the right was accomplished by the C-E Unit illustrated 
above. It is one of two duplicate units installed in 1937. Maximum continuous capacity — 
125,000 Ibs. of steam per hr. Design pressure — 900 psi. Total steam temperature — 750 F. 
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Here’s another demonstration of the contribution being 
made by C-E steam generating equipment to the suc- 
cess of the war. It’s a record from the plant of one 
of the most prominent names in radio where a huge 
volume of production is entirely directed toward war 
purposes. 

The steam plant installation consists of two C-E 
Units which were first placed in service nearly six 
years ago. Besides a highly satisfactory performance 
in meeting steam demands, the C-E installation is 
edited with savings of more than $125,000.00 per 
year as compared with the equipment which it replaced. 

But the past year of wartime service emphasizes 
the importance of the extra performance obtainable 


from steam generating equipment designed and built 
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Money-saving C-E installation 
handles widely fluctuating loads 
without interruption 


WARTIME STEAM GENERATION 


to the highest standards. For example, one of the C-E 
Units has just completed a full year of continuous 
service during which it was “‘on the line” 24 hours a 
day, seven days a week. Even then it was removed from 
service only for a scheduled inspection and cleaning. 
During the year, it handled steam output fluctuating 
between light, summer Sunday loads of 5,000 lb of 
steam to maximum peaks of 150,000 Ib ‘of steam, 
though the unit is designed for a maximum capacity 
of 125,000 lb of steam per hour. The average weekday 
load was substantial, approximately 90,000 Ib per hour. 


This performance parallels that of many war-time 
industrial and utility installations of C-E Steam Gen- 
erating Units and is a reflection of the high standards 


which influence their original design and construction. 


200 MADISON AVENUE, NEW YORK 16, N.Y. 


Associates: COMBUSTION ENGINEERING CORPORATION LIMITED + Montreal + Toronto + Winnipeg + 


| 
| 
| 
| 
4 
\ 
MW) 
\ fe 
| 
= 
| 
A-7356 
Vancouver 
94 
29 | 


we 
the si 
indus 
for so 
rugge 
colun 
quire’ 


ating 


— 
| 
— 

@ Since 1884 

| 

POWER November, ER 


“Meet high pressures s with Reliance Equipment 
built for high pressure safety 


OU HEAR of new power techniques, higher water gages... . Reliance keeps abreast of all . 
ee steam pressures, greater mastery of boiler safety device requirements — supplies a 
the science of converting basic elements into standard and tailor-made equipment for any a 
industry-moving force. Almost every step calls working steam pressure. For example — twin- bs 
forsome adjustment in equipment, such as new gage Water Columns ... heavy duty Gage test 
ruggedness and safety features in boiler water Valves . . . shatter-proof mica-protected Flat y 
columns and water gages. The latest Code re- Glass Gage Inserts — besides a comprehensive 
quirement, for instance, is that boilers oper- line of devices for supervision of water levels Se 
ating above 400 p.s.i. be equipped with two on lower pressures. 


New High Pressure 


Equipment Catalog 
Catalog 415, newly published, fully describes 


Reliance Boiler Alarms, Water Columns with- 
out Alarms and complete Gage Equipment for ; 
higher pressures... . Write for your copy — on 


company letterhead. 


THE RELIANCE GAUGE COLUMN CO 
Cleveland, Ohio 
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Once Misalignment starts ’em F ighting each other... 


the only Question is: Which will go First ? 


PRUNG OR BROKEN shafts, burned-out 

bearings, overload failure—are cases 
of motor damage commonly caused by 
Misalignment. And the damage can occur 
in drive or driven machine, too. For when 
these elements are assembled in incorrect 
geometry, bending, breaking or excessive 
wear must result. Something has to “give!” 


Picture above is from Allis-Chalmers’ 


new “Guide to Wartime Care of Electric 
Motors” . Which takes a fresh look at 
Misalignment and the 8 other main enemies | 
of motor life! 


Over 100,000 copies of this valuable new 
book are already in use by armed forces and 
industry. Applies to all makes—contains no Motors 
advertising. Send for your free copy. 


MILWAUKEE 1, Wis. 
A-1052 
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into the strength, solidity and all-around 
protection of the new “Safety Circle’— 
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NOW, a single book—indexed for easy reference 
—can take the place of separate handbooks 
and bulletins for identifying and ordering 
most G-E renewal parts needed to keep 
your equipment in operation. With this 
book, you’ll find it easier to order genuine 
G-E parts by catalog number—saving 
time all along the line. 


for your copy, just mail the coupon. Even 


PWER November, 1943 


HELPS GET PARTS FASTER 


Quickly identifies needed parts— 
pictorially! 


a ‘Simplifies ordering by catalog number 


: Speeds delivery from G-E warehouses 
_or factories 


4 Gives dimensions, descriptions, prices 
on all parts required most frequently 


Includes parts for G-E motors, control, 
f switchgear and other widely used 
electric equipment; also supplies, such 

as magnet wire, insulating materials 


_ Makes it easier to order genuine 
-G-E parts, for better fit and long- 
fasting performance 


though you don’t need it now, it may save 
precious hours in an emergency. General 
Electric Company, Schenectady, N. Y. 


Simplified Catalog 


G-E Renewal Parts 


General Electric Co., Section AL 750-220 
Schenectady, N. Y. 


Yes, I want a copy of your new 96-page catalog 


Parts and Supplies (GEA-638)”’ to help 
simplify ordering of genuine G-E parts. 


Company 
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Originators and Builders 
of Modern Ash and 
Dust Handling Equipment 


In the early 1920's boilers of much larger size were 
being developed, varying from 50,0007 steam per 
hour to 100,000 steam per hour, and of course with 
these larger units there was much more ash to handle 
and the quality of the ash was different because they 
were pushing these larger boilers at higher ratings. 
it was also at this time that some boiler plants started 
to use pulverized fuel, and here we had a problem be- 

cause of slugging difficulties in the lower furnace and 
on the walls. This led to the development of the Hydro- 
jet System. In order to see what was accomplished by 
the development of this system, we would ask you to 
compare the illustration on page two (2) of Catalog 
#1238 (Write for it) with the illustration on page six- 
teen (16) of Catalog #639 (Write for it). In the first case 
we have the-hoppers and gates serving an under-feed 
stoker fired boiler, and in the second case we have a 
Hydrojet System serving an underfeed stoker fired 
boiler. Since the Hydrojet System stores ashes from 
the clinker rolls to the floor, it will be noted that the 
headroom normally used for cdr or man clearance 
(usually 6’) is saved when a Hydrojet System is used 
and the ash hopper storage is the same. This amount 
of excavation and building steel usually pays for a 
very fine ash handling system. In the case of the hoppers 
and gates dumping into cars, it is necessary to have 
a man fill these cars and push them to o dump or skip 
hoist pit, and this operation is carried on continuously 
until such time as the ashes are finally all removed. 
About an average of five (5) toms per hour can be 
handled in this fashion and either one or two men are 
used, depending upon the quality of the ash and other 
local conditions. In the case of the Hydrojet System, 
we handle ashes at the rate of Ya ton to 1% tons 
per minute, (average 60 tons per hour) depending 
upon the final disposition, with no labor other than 
turning on and off valves. 


Naturally, the development of the Hydrojet System 
was revolutionary and today ash hoppers and gates 
with cars are very rarely used. 


The clinker grinder stoker has not changed much 
since its development except for refinements in oper- 
ation, but pulverized coal furnaces have changed con- 
siderably. The first furnaces were relatively small and 
boilers were not pushed to any great degree so that 
if coal of good quality was used not much slag was 
encountered, but as the units grew larger and ratings 
were increased, the slag problem grew worse and 
the scheme of quenching the molten ash in order to 
cool and disintegrate this slag in so-called dry bottom 
furnaces was first developed in the Calumet Plant of 
the Commonwealth Edison Company in Chicago. 
Even though a good coal is used, that is, a coal which 
slags at a temperature above 2000 degrees, we 
practically always encounter slagging difficulties in 
so-called dry bottom furnaces (as distinguished from 
slag tap) and provide for quenching which throws a 
continuous fine spray of water over the entire ash 
hopper. This keeps the hopper cool and at the same 
time disintegrates any slag which drops from the 
furnace. 


(Continved in Janvary) 
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S 2 ~~ A few weeks ago I had the privilege o aircraft 
, hearing the advice given to a th 


ating class of naval aviation cadets at ten 


Pensacola. Two sentences stick in my mind: he won 
“If you can make yourself tougher—do so! I mea centrat! 
physically, mentaily, morally and spiritually.” be used 


The speaker was no pedantic schoolmaster officer, Inf, colle 
the first year of the war he had been Captain of the Air. 8 ¥" 
craft Carrier ENTERPRISE and consequently was 
veteran of the toughest battles fought in the Pacific, Hej °™© h 
is today Rear Admiral George O. Murray, Chief of Naval t the 
Air Training. their es 

It is the policy of our navy to have our cadets taught ¢¥" 
by officers who have been through it. The youngsters noyge ™S*" 
learn the hard business of war from men who themselve(e "8 Mak 
have learned it the hard way. Among the training staff afm !¥¢S ® 
Jacksonville, Florida, for instance, I met one of the top the ide; 


ranking air heroes of the campaign in the Pacific. Hows ™"S | 
tough he is you may judge from the decorations he hafy P@*ker 
earned: the Air Medal, the Navy Cross, the Distinguished "4 the 
Flying Cross. His name: Lieutenant Commander | 
B. Parker, U.S.N. story W 
It is fortunate for us all that our fighting men are tough," Digs 
deliberately tough. In the Germans and the Japs they have "25 1° 
tough enemies to meet. But it is a peculiarity of our men— For | 
and the British also—that they can be tough without beinggm “'euter 
blackguards. Of this there is no apter illustration thagg ™" °"* 
Parker. Physically he is a blue-eyed, six-footer, thirty-two U0". 
years old, with a blond moustache and blond hair, thinning other 
on top. He is lean and ascetic looking with a long, thin face. °®"St 
long, thin fingers. In civilian clothes you might take him for . 
a writer, lawyer or musician. His only visible indicia of _ 
toughness are in his hard, square jaw and a steady, steely ir 
look in his eyes. He speaks softly, even when uttering his “"° Jap 
impatience about incompetence, inefficiency or the red — 
tape of the bureaus. When he is not fighting or teaching the ‘ ¢ Jar 
art of war, his pastimes are reading law or playing with his a . 
five-year-old son and four-year-old little daughter. Like 0 a 
many of the Navy men I have met, Lt. Commander -—- ve 
Parker, D.F.C., N.C., A.M., talks but little about what he * w 
has been through. He is reserved but friendly, not the least “ah . 
“‘stand-offish.”’ The enlisted men swear by him. 
So much for the man. Let us see how the sailor arrived a “y 
where he is. for lw 


Parker is a San Franciscan, went to Lowell High School 
and Drew Prep, graduated from Annapolis with the class 
of 1935. After a tour of duty at sea he elected to become 
a flyer and won his wings at Pensacola in 1939. Since then 
he has served on no fewer than four of Uncle Sam s cat- 
riers: YORKTOWN, SARATOGA, ENTERPRISE ani 
HORNET. When the Japs sank the HORNET, Parker 
was Squadron Commander of Torpedo Squadron No. 6 
During one year on the Pacific, Parker went through 
many actions as most officers of previous wars saw i é 
lifetime. 

The leader of a torpedo bomber squadron has to b& 
superlatively good. When we visualize them in combat Wt 
have to remember this: in order to aim effectively they 
have to level out and fly level for several seconds before 
discharging their torpedoes. It needs little imagination 
realize that this makes them juicy targets for the anti- 
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aircraft gunners. It is well to bear that in mind as we con- 
sider the achievements of Lieutenant Commander Parker. 
“Bit was in the Faisi-Shortlands area of the Pacific that 
he won the D.F.C. Our scouts had spotted a heavy con- 
centration of Japanese supply and troopships, all set to 
be used against our Marines at Guadalcanal. Parker and 
his colleagues took off from the HORNET early one morn- 
ing, with him leading the second wave of planes. As they 
went in the first wave was badly broken up, so that only 
some half a dozen single planes of that group got through 
to the target. But all of Parker’s division made it, plus 
their escort. The weather was thick and they had to go 
“downstairs “ to see the water. Promptly a Jap heavy 
cruiser, one light cruiser and four destroyers began throw- 
ing flak at Parker and his group. But they picked them- 
selves a large transport as a more important target because 
the idea was to prevent the Japs from landing reinforce- 
ments and supplies on Guadalcanal. In their first dive 
Parker and his division got three hits on that transport— 
we and they were enough, she sank. Then they saw a seaplane 
tender and scored four hits on her. The end of that day’s 


- story was that the Jap concentration was broken up and 
ch the biggest attempt to reinforce their units on Guadalcanal 
a was decisively defeated. 

fg For his part in the Battle of the Santa Cruz Islands, 
ing Lieutenant Commander Parker won the Air Medal. Again 
ene a enemy fleet was trying to get to Guadalcanal. An 
wom action developed which involved the HORNET and an- 
ing other US. carrier. At the outset it appeared to be carrier 
vce 28Ainst carrier. But the Americans soon found out the Japs 
fot had an imposing force. 

- “We knew the day before that there were two or more 
against us, said Parker. ‘“‘Our PBY’s were over 


his the Jap carriers all night, but we failed to send up a night 
red attack group. Early next morning we lost contact with 
the the Jap force. A scouting squadron finally made contact 
‘his “8212 and put two bombs on one carrier. Two groups of 
» sof Planes were launched from the HORNET and two from 
another carrier. 
the. “I was in the first wave of the HORNET’S group with 
east * torpedo planes. Another officer was in charge of the 
first wave of dive bombers, and was under attack by 
vei @hters for about an hour. I was able to watch a lot of 
action without their seeing me, and it was a lucky break 
for | was without fighter escort. 

“The only way to get through was to keep out of sight. 
As it turned out I didn’t find any carriers, so I decided to 
attack a heavy cruiser. This was just one of a group of 16 
heavy cruisers which I had sighted, and each of them had 
adestroyer along. Our attack was successful. Of the six 
planes going in, five torpsdoes were dropped. One failed to 
drop. Two ran erratic. The other three ran true. We got 
three hits on a Nachi class cruiser. The attack stopped 
her dead, and there was an explosion which sent fire up 
through her stacks. We left her listing to port, dead, with 
a fire raging on her. 

My plane had been hit several times. The Japs always 
tty to shoot down the leader. Damage was superficial ex- 
cept the wounding of my tunnel gunner, and he was not 
fatally hurt. 


When we reached the HORNET she was in poor 
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LOWELL THOMAS 


Lowell Thomas, who has been broadcasting the day-by-day 
adventures of mankind without interruption for the past thirteen 
years, has had a varied and adventurous career. He was born in 
Ohio in 1892, reared in a Colorado gold camp, and has lived all 
over the world. As a young man he was a gold miner and cow 
puncher. he turned to newspoper work as a reporter and 
editor. After attending and receiving degrees from four universities, 
he became a member of the faculty of Princeton University. 

As a speaker—before his radio days—he probably appeared 


in person before more people than any other man in the history 
of the platform. 

As a traveler, he has led expeditions into the far north, into the 
tropics, and across remote sections of Central Asia. 

He is the most widely known of screen commentators, and for 
the past ten years has been the Voice of Twentieth Century-Fox 
Movietone, the newsreel that has the widest circulation. 

For thirteen (13) years now he has been the leading radio news 
commentator. By short wave and by broad wave his broadcasts 
circle the world. . 


shape, and we were ordered to join another carrier. Just 
as we got over to this carrier the Jap torpedo planes at- 
tacked her and we hauled out of range. We went back in 
just as the Jap dive bombers came in. We had a grand- 
stand seat for this show, and our anti-aircraft was credited 
with 36 enemy planes.” 

Finally Commander Parker and his group joined the 
second U.S. carrier, and went out on another expedition. 
“‘We were running out of gas, and when we got back I was 
forced to land in the water,”’ he said. “I got out my life 
raft, climbed into it, my plane sank and shortly thereafter 
I was picked up by a destroyer.” 

Lieutenant Commander Parker won the Navy Cross as 
the result of his bravery and skill at Tulagi and in the 
Coral Sea. ‘““Tulagi was one of our bases,”’ he recalls, ““but 
one Sunday the Japs just walked in and took it. The follow- 
ing Monday we went in to look over the situation. We 
got into Tulagi and found many lovely targets at anchor. 
Apparently everybody was asleep. With good cooperation 
from the dive bombers we got the torpedo planes in with- 
out more than normal anti-aircraft resistance. 

“‘After we dumped our first load we went back after 
more fish, loaded up again and came back. This time a 
minimum of targets could be seen. That first attack had 
been highly successful. Very few targets remained.” 

Then came the Coral Sea. On the very first day Com- 
mander Parker’s group scored 100 per cent hits on an 
enemy carrier, and the average score was 60 per cent during 
the second day. 

U.S. losses in torpedo planes were unbelievably small 
in the Coral Sea, Tulagi, Solomons and Santa Cruz actions. 
“In all of those actions we did not have a single plane shot 
down by enemy aircraft or enemy fire,” says Commander 
Parker. “‘Although several men were superficially wounded 
we didn’t lose a single plane. One torpedo bomber was 
lost, but it was not due to Jap action.” 

Of such fibre is the officer in charge of training our 
youngsters in torpedo bombing. Commander Parker re- 
ports: “The biggest advantage of having had combat 
action is that student officers will listen to you.” 

That is a pretty fair understatement. 


NHOFF CO. 227 S. 15th STREET + PHILADELPHIA 2 — 


OFFICES IN 


3 * 
r 
| 
7 
| 
; 
Ge. 
| 
| 
| 
| 
| 
— 
| 
| 
37 
| 


DEALING WITH THE PROBLEMS IN HEAT INSULATION 
FACED BY ENGINEERS AND SOLVED BY USING 


unibestos 


4a THE PROBLEM 


Insulating a piping system so that there is 
no metal-to-metal contact at bearing points. 


\ 


4b THE SOLUTION 


Because of Unibestos’ greater structural 
strength, plus the fact that it can be ap- 
plied in sectional form, it permits large 
pipes to be supported without cutting 
insulation away at bearing points. This 
is done by laying a steel saddle under 
the insulation at points where the pipe 
is supported by rollers, tie rods or other 
means. This makes it unnecessary to cut 
away the insulation or to use metal 
supports that penetrate through the 


insulation to the pipe. It is easy to 
strip off layers, to fit unions, flanges, 
etc. The insulation can be removed 
and reapplied when Unibestos is used. 


unibestos is available in Standard material, 
for temperatures up to 750°; Super, with a tempera- 
ture limit of 1200°; Combination, with a temperature 
limit of 1200°. These temperature limits permit the 
use of one material at maximum efficiency for a wide 
range of purposes. Unibestos is available in half sec- 
tions up to 30"' pipe diameter and from 32" to 60" 
in quadrants from %"" to 5"' in thickness. Standard 
and Super are available in single layer construction 
with provision for expansion in piping, where required. 


TWO ARMY-NAVY “E” AWARDS FOR EXCELLENCE IN WAR PRODUCTION 
ONE TO THE CICERO, ILLINOIS PLANT, ONE TO THE PATERSON, N. J. PLANT 


UNION ASBESTOS RUBBER CO. 


GENERAL OFFICES: 1821 SOUTH 54TH AVENUE, CICERO, ILLINOIS * NEW YORK © SAN FRANCISCO «© PATERSON,N. / 
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DEALING WITH THE PROBLEMS 
IN HEAT INSULATION FACED BY | 
ENGINEERS AND SOLVED BY 


USING unibestos 


5a THE P ROBLEMS Vermorent insulation of 


underground steam line. 


UNION ASBESTOS RUBBER CO. 


GENERAL OFFICES: 1821 SOUTH 54TH AVENUE, CICERO, ILLINOIS «© NEW YORK « SAN FRANCISCO « PATERSON, N. J. 


POWER © November, 1943 


| 
| 
| 
| 
— YLUTION Dig lay sewer tile over which 
b THE of crushed stone is placed: 
mits: this withstand 
39 


No basic industry in America has been called upon to bef} 
a heavier war burden than the great Aluminum Indust 

From the early days of cash-and-carry, aluminum produce; 
have worked shoulder to shoulder with America’s electr; 
power producers to help build the weapons and machine 
which are today’s assurance of Victory. 


In the power plants, too, which supply America’s count 
less war industries, American Blower Mechanical Draft Fa 
and Fluid Drives are helping set new peak records of electri 
energy Output. 


After Victory, American Blower will be in a position t 
supply the Public Utilities and all other industries with a 
ever increasing amount of mechanical draft equipment, heat 


American Blower general purpose ing, ventilating, dust collecting equipment and Fluid Driv 
industrial Type E exhauster. 


AMERICAN 


AMERICAN BLOWER CORPORATION, DETROIT, we 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARI 
Division of [MERICAN«Radiator and Standard Sanitary Corporation 


— 
& 


Left—A group of American Blower Dust 
Collectors ready for shipment to be used 
for process work in the Aluminum Industry. 
Right — shows factory assembly of an Air 
Supply Fan. 


» | 
ye 
| 
| For Production 
“Well Done” 


A battery of special Purifiers, under construc- 
tion at one of American Blower’s three great 
Plants, for air purification and cooling elec- 
tical equipment in the Aluminum Industry. 


These large American Blower Air Supply Fans 
were designed for pot room cooling. They are 
an essential requirement for aluminum produc- 
tion for all-out Victory . .. are only one type 
of the custom-built air draft equipment in use 
in America’s great aluminum plants. 


Seesaw 
Conversions End With 


STOKERS 


LMOST 20 years ago in 1924, a cer- 
tain New England plant installed 
two Taylor Stoker fired boilers. The per- 
formance of the stokers was perfectly 
satisfactory... but, after several years, a 
favorable turn in fuel oil prices made 
permanent conversion to oil firing seem 
logically and economically advisable. So 
the stokers were removed. 
Then, a few years ago, coal again be- 


JUDGE THE SELECTION OF FUEL FIRING EQUIPMENT BY THESE TWELVE POINTS 


1. RELIABILITY—the ability to operate with minimum outage 
and minimum standby equipment. 

2. CAPACITY—the ability to provide adequate prime capac- 
ity ratings, with sufficient reserve capacity for emergencies. 
3. MAINTENANCE—the ability to operate continuously with 
minimum repair costs. 

4. FLEXIBILITY—the ability to follow the steam demand upward 
or downward ... quickly and without sacrificing efficiency. 
5. EFFICIENCY—the proved dollar efficiency (total cost of 
steam production) as shown by actual performance in similar 
installations. 

6. OPERATION—the ability to operate continuously, the num- 
ber and type of operations required, the ease of combustion 
adjustments, etc. 

7. ADAPTABILITY—the ability to meet special and limiting 
conditions, present and future—structural limitations, utiliza- 


PHILADELPHIA 


came economically available. One boiler 
was reconverted to coal firing and, on 
the strength of past experience, the 
reconversion included a Taylor Stoker. 
Hardly had this step been completed 
when war and fuel oil restrictions neces- 
sitated changing over the second boiler. 
The second Taylor Stoker was purchased 
early this year and is now in service. This 
plant KNOWS what Taylor Stokers cando! 


tion of present equipment, growth and change of power 
service demands. 


8. FUEL FLEXIBILITY —the ability to burn efficiently and easily 
fuels from many sources having widely varying characteristics. 


9. REFUSE DISPOSAL—the ability to economically eliminate 
ash or refuse and the opportunities of disposal at low cost, 
no cost, or profit. 


10. STACK DISCHARGE—the practical elimination of “smoke 
nuisance” without special equipment. 


11. SPACE REQUIREMENTS the ability to conform to exist- 
ing or future space limitations, to short and wide or long and 
narrow furnaces. Also the accessibility of component parts for 
maintenance and operation. 


12. OBSOLESCENCE —the adaptability of the equipment 
toward possible future modernization with minimum of com- 
plication and outage. 


PENNSYLVANIA 
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BIG PIECE OF NEWS the Prime Minister read 
to the House of Commons—the 10-months’ de- 

livery of a couple hundred ships. 
| Again the old formula: BIG name in the 
NEWS .. . made big by Big Production .. pro- 
2 | duction made big by RECOURSE TO ARC 


THE LINCOLN ELECTRIC COMPANY « 


WELDING (remembering Webster’s short defi- 
nition of RECOURSE as “‘a going to for aid 
or protection’’). 

Sothe President has written the formula into the 
history of the world: ‘“‘Here there had been devel: 
oped a welding technique... with speed unequaled. 


CLEVELAND 1, OHIO 
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“A Welding Technique’ de said 
x x « « “with speed unequalled 
in the history of merchant shipping”’ 


...and this, Mr. Prime Minister, is what he meant: 
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SHOP FABRICATION. Ships welded on a production line by assembly 
line methods—faster welding by positioning the welding—pre-fab- 
rication of large sections—upside-down assembly—dozens of short- 
cuts make up this technique, recourse to which has revolutionized 
shipbuilding. 


MASS PRODUCTION. If ships can be put on a mass production basis, 
think of the speed and economy in producing products less bulky. 
If speed alone were the only benefit of welding, recourse to it 
might be debatable. But consider these additional benefits : 


. rely 
since 2008 
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LESS STEEL LESS HULL FRICTION INCREASED CARGO 
On these 200 ships, re- A welded Liberty shipleaving 18% more cargo car- 
course to arc welding New York would reach Sicily rying capacity is pro- 
saves 375,600 tons. 40 hours quicker than its vided by weight-cut- 
Steel is critical. Steel rough-skinned sister of equal ting through recourse 
costs money. horsepower. to arc welding. 
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"RENEWO”—“FERRENEWO” VALVES 
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| 
= 
7200 \b. Bronze 150 |b. s.P. iron Body 
Regular Type Regular Type | 
= 
“a = Here’s how 
| All parts of the valves -\justrated above, with the 
; and ponnet rings, fit each other pertectly- 
a lf, for example, you need a stems disc, oF seat ring for the | A 
P. and do not have it available you can use the corresponding part 0 . 
re the wPerrenewo" is exactly the same- This means fewer parts to 
| : be carried, speedier repairs and greater ease i making them. 
| The same flexible likewise applies between the 
various 300 Ib. SP. “Renewo” valves- 


Never has proper valve maintenance been so essential as 
now. With the scarcity of new valves, it is all-important to 
take the best of care of those you have in service. The ne- 
cessity for uninterrupted operation demands no less. 


With regular checking and inspection of this vital equipment 
and prompt servicing when necessary, valve life can be length- 
ened materially. It may save more costly repairs and replace- 
ments later, and the possible shut-down of equipment. 


The simplicity of design of Lunkenheimer ‘“Ferrenewo’’— 
‘“‘Renewo’’ Valves, with interchangeable parts, makes them 
easy to keep in good operating condition—easy to maintain. 
It means speedier repairs with minimum expenditure for 
maintenance. 


The complete facilities of Lunkenheimer distributors are at 
your service. They’ll help you get what you need and there’s 
one near you to serve you. 


ESTABLISHED 1862 


THE LUNKENHEIMER 


‘QUALITY’ = 
CINCINNATI 14, OHIO. U.S. A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT. 318-322 HUDSON ST.. NEW YORK 13.N. Y 


Ask for Lunkenheimer Catalog No. 78 and the Guide for 
selecting Valves, Boiler Mountings and Lubricating Devices. 


Ze, IRON, STEEL AND CORROSION RESISTANT ALLOY VALVES, 125 TO 2500 LB. S.P.;_ 
BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 


No. 102-92-42 
47 
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Capacity 2658 C.F.M. overall 
size 117” x 108” x 91” 


*Sulliuan PACKAGE TYPE COMPRESSORS 


are two-stage, double acting, long-lived, heavy duty, con- 
tinuous service compressors—much smaller than old style 
compressors of the same capacity—and yet have operating 
economies equal to or exceeding those of the older bulky 
units of the same capacity. Package Type Compressors need 
only to be hooked up te power, water and air lines and 
they are ready for 24-hour per day constant and efficient 
service. They are particularly suitable for synchronous motor 
drive and extremely well adapted for drive from steam 
turbines or diesel engines. 


FEATURES OF ALL SecLlcuays P. T. COMPRESSORS 


Most modern metallurgical developments, engineering 
design and precision manufacture used throughout. Lifetime 
service anti-friction main bearings, crossheads and cros* 
head liners. Non-adjustment crosshead bearings run in 
mirror-finish honed crosshead guides which last indefinitely. 
Exactly balanced low pressure and high pressure piston’ 
Removable cylinder liners honed to a satin finish. 


- 
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At a paris cot of less than $10.00 a year 


IT MAY SOUND AMAZING TO YOU 
BUT IT’S WHAT PT* OWNERS EXPECT 


elf you are not familiar with the low-cost, long- 
lived dependable performance of Sullivan Heavy- 
Duty Package Type* Compressors, you may be 
interested in the following typical history. In 
November 1940, a Sullivan Package Type* Com- 
ptessor was installed in the plant of a busy Eastern 
ams manufacturer. It started running day and night 
ad hasn’t stopped running to this day except for 
necessary oil changes. In October 1942, a Sullivan 
Service Engineer made a routine check-up and 
karned that for the preceding 17,000 hours of con- 
tinuous operation, less than $20.00 had been spent 
for replacement parts...under $10.00 per year. 
This outstanding performance record is but one 
ofan increasing number being established by the 
Package Type Compressor in some of the toughest 


SULLIV 


compressor jobs in this country. So successful has 
it been that the list of repeat buyers is growing 
steadily ... and users say that never before have 
compressors of such quiet, dependable and trouble- 
free excellence been built. If you have a vital need 
for a heavy duty compressor or are planning for 
the future and want to know more about the 
performance of these compressors in your in- 
dustry, write your nearest Sullivan branch office. 
SULLIVAN MACHINERY COMPANY, Michigan 
City, Indiana. In Canada: Canadian Sullivan 
Machinery Company, Dundas, Ontario. 


BOSTON .... 104 Brookline Ave. ST. LOUIS ..... 2639 Locust >t. 
CHICAGO . 307 No. Michigan Ave. SAN FRANCISCO . . . 145 10th St. 
NEW YORK...... 30 Church St. LOS ANGELES . 2900 Santa Fe Ave. 


PITTSBURGH . . . 47 Terminal Way DETROIT . 2051 W. LaFayette Ave. 


Birmingham e Butte « Dallas e Denver e Duluth e El Paso e Huntington 
Knoxville Scranton e Salt Lake City 


AIR COMPRESSORS 


HEAVY DUTY, SINGLE OR TWO STAGE STATIONARY AIR COMPRESSORS IN ANGLE, V-VERTICAL, VERTICAL OR 
HORIZONTAL TYPES IN SIZES FROM 14 TO 3000 H. P. ALSO A COMPLETE LINE OF PORTABLE COMPRESSORS 
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..the corrosion that hides! 


Often better known as “deposit attack” or 
“erevice corrosion, this action usually attacks 
hidden and secluded areas of metal. It destroys 
metal more rapidly than ordinary corrosion. 


That concentration-cell corrosion “hides 
away and is also fairly common may be judged 
by noting some of the conditions that favor it 
and where such attacks are likely to occur 
... cracks and crevices in welded seams; un- 
sealed crevices of all types of lap joints; fis- 
sures in metal caused by forming operations; 
under and around various accumulations on 
metal surfaces... marine growths... silt, 
scum, and salt encrustations and deposits . . . 
scale in evaporator and condenser tubes; 
brine, acid or other chemical-solution soaked 
timbers around tie-rods, staybolts and similar 
metal members. 


Other factors, such as wet packings in idle 
machinery, stagnant areas in tanks and pipes 
and many more conditions, far too numerous 
to list, also favor the action. Preventive mea- 
sures usually become obvious when each case 
is examined from the standpoint of the prin- 
ciples of concentration-cell effect. 


Our illustrated folder, “How to Recognize 
and Control Concentration-Cell Corrosion,” 
tells how, why and where this corrosion action 
attacks so that practical control measures can 
he devised for practically any situation. 


INco’s Technical Service, on request, is pre- 
pared to assist engineers further in solving or 
avoiding concentration-cell corrosion prob- 
lems. As a first step in securing INCo’s help in 


a specific case, write for a copy of the Corro- 
sion Data Work Sheet. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


= Inside Floor Planking 
—= with Engine Above 


‘Actual Example of 
Concentration-Cell 
Corrosion 


The 1” steel bolt holding 
down the engine bed of a 
New York Harbor motor 
lighter looked like this sam- 
ple after being in service only 
two years. See Note 9 below. 


Steel Bolt 


PRACTICES for PREVENTING CONCENTRATION-CELL CORROSION 


1. In new equipment specify butt joints 
and emphasize the necessity for complete 
penetration of the weld metal to guard 
against even minute crevices. 


2. Lap joints should be avoided wher- 
ever possible or thoroughly sealed with 
weld metal or solder. In place of metal, 
a suitable caulking compound may be 
used if crevices and voids under the 
compound can be avoided during appli- 
cation or can be quickly corrected if 
they appear during service. 


3. Existing lap or spot welded joints, 
that show evidence of crevice corrosion, 
should be cleaned as well as possible 
and all channels for liquid penetration 
—rivet heads, overlaps, and all crevice- 
like areas—sealed with weld metal, sol- 
der or caulked. 


4. In design of vessels avoid sharp cor- 
ners, stagnant areas or other sites fa- 
vorable to the accumulation of precipi- 
tates and other solids. 


5. Institute a routine of frequent, thor- 
ough cleaning of all metal areas subject 
to accumulations of deposits, scale or 
“skins.” In marine work this precaution 
applies to marine growths, silt, scum 
and salt encrustations and deposits. 


6. In the design and operation of tubu- 
lar heat exchangers, endeavor to provide 
for uniform flow of liquid with a mini- 
mum of turbulence and air entrainment. 


7. Provide suitable strainers in heat ex- 
changer cooling medium lines to prevent 
local obstructions within the tubes which 
may start deposit attacks, or result in 
turbulence and impingement. 


8. Remove all wet packing materials 
(unless of the corrosion-inhibiting type) 
from any equipment scheduled for a 
long shut-down period since concentra- 
tion conditions under packings may be- 
come similar to those under deposits. 


9. Because soaked timbers in contact 
with metal surfaces — tie-rods, pipes, 
stay-bolts, and similar members — pro- 
mote concentration-cell effects, keep tie- 
rods tight and promptly repair all leaks 
in wooden tanks, even those that might 
otherwise be considered trifling. When 
soaking of timbers cannot be prevented, 
fastenings of highly corrosion-resisting 
metals offer the best protection. Fasten- 
ings of less resistant metals may be 
somewhat protected by coating with a 
suitable paint before installation. 


50 


POWER November. !94! 


Look out for CONCENTRATION-CELL CORROSION 
| 
| 
| 
SY \ \ \ = 
Oak Rid Se 
AN 4 Hull \\ Sait ; 
SN \ \ \\ \ Enters 
342’ Pine Bottom = 
= Pianking 4 
Bottom of Boat = 
= 


COOLER-RUNNIB 


CUSHION 


THE BEST BELTS... 


You're off to a “flying start” 
against maintenance worries 
when you get Texrope Super-7’s 
design-against-wear construc- 
tion. You get: 1) 20% more 
cords than before; 2) Cords 
made 50% stronger by special 
Flexon process; 3) Cooler-run- 
ning rubber cushion that “floats” 
cords around sheaves; 4) Du- 
plex-Sealed cover that guards 
against grime. When you do 
need new V-belts invest in the 
best — Texrope Super-7! 


5. 


THE BEST CARE . > 


You'll get a head start on long- 
er V-belt life — regardless of 
what brand you use—by follow- 


ing valuable tips in Allis-Chal- 
mers’ free handbook: “Plain 
Facts on Wartime Care of Rub- 
ber V-Belts”. Here is the full 
story of V-belt care... packed 
with a wealth of practical data 
... Written so that new as well 
as experienced men will readil 
understand it. Contains no ad- 
vertising. Tear off coupon and 
send for free copy today! 


Super-7 V-Belts are the result of the cooperative research 


ALLIS-CHALMERS 


Office. 


ALLIS-CHALMERS MFG. CO. 
Milwaukee, Wisconsin 


Gentlemen: 

Yes, I would like to receive free of 
charge a copy of your “Plain Facts 
on Wartime Care of V-Belts”. 


(Name) 


(Title) 


(Company) 


(Street Address) 


— 


(City and State) A 1656-5 


Here 7 he Pe 
to Beat V-BELT Wear 
| 
> 
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First installation of two Iron 
Fireman Pneumatic Spreader 
stokers, which fire 39: hip, 

cross drum boilers. The boilers 

operate at approximately 200 

per cent of rating, carrying 300 * 
psi with 150 degree superhear, 

using preheated air ai 350 
degrees under the grates. 
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35,000 Pounds of Steam Per Hour Produced During Peak Loads 


Two Iron Fireman Pneumatic Spreader stokers serve 650 degrees. An air preheater is installed which raises 
two 394 h. p. straight tube boilers and operate at 1000 the temperature of the combustion air up to approxi- 
h. p. during peak loads. This is an output of 35,000 Ibs. mately 350 degrees. This installation at Halltown Paper 
| of steam per hour per boiler. The boiler pressure is 300 has reduced auxiliary power cost and maintenance Cost. 
psi; superheating brings the steam temperature up to Steam cost has been reduced from $.235 to $.18. 


FREE BOOK on Pneumatic Spreader Firin 


Contains full descriptions, capacities, operating data, etc., with layout 
and photos of 10 actual installations. Sent free, on request. Writ 
to Iron Fireman Mfg. Co., 3508 W. 106th Street, Cleveland, Ohie 
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ave Halltown Paper Board Co. 


Over $12,000 Year 


Burn Low Grade Coal 


* 


with High Efficiency 


@ Because Iron Fireman Pneumatic Spreader 
stokers burn lower-grade coals, Halltown Paper 
Board Company installed them to replace multi- 
ple retort underfeed stokers of another type. 
fuel savings alone have been remarkable—over 
$12,000. a year. These savings have liquidated 
the investment in less than three years. 

This performance is typical of what Iron 
Fireman firing is doing in tens of thousands of 
boiler rooms. Iron Fireman automatic coal 
stokers, in addition to cutting fuel costs drastic- 
ally, are increasing steam output 10 to 35 per 
cent—and are burning coal—a plentiful fuel. 


How the P. S. Stoker Achieves its 


Remarkable Results 


The Iron Fireman Pneumatic Spreader conveys 
steam size coal from the hopper or main coal 
bunker to a transfer housing, where the coal is 
picked up by a stream of air and conveyed to the 
furnace and grates. The fines burn in suspension, 
utilizing the conveying air for combustion. The 
larger pieces form a shallow fuel bed on the 
grate. By means of an adjustable nozzle, the coal 
is dropped by gravity and distributed uniformly 
wer the entire surface of the grates. 

The conveying air provides the overfire air 
which is, of course, a requisite of efficient com- 
bustion. This air is more intimately mixed with 
the coal than is possible by any other means. 


‘THE IRON FIREMAN 
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Entering at right angles to the flow of undergrate 
air through the fuel bed, the conveying air 
produces maximum turbulence. This conveying 
air, which has been heated by contact with fur- 
nace gases, preheats the coal before it enters the 
furnace. This results in rapid ignition and highly 
efficient combustion. 

Applications are flexible; the stoker can be set 
at boiler room floor level, or on the floor above 
or below. It can be located at any angle in front 
of the boiler, and at distances of 30 feet or more 
from the boiler front. 

The Iron Fireman Pneumatic Spreader stoker 
was designed to burn efficiently a wide range of 
such economical fuels as the lower-grade bitu- 
minous coals, and also sub-bituminous and 
lignite coals, and to provide a reliability of 
operation, physical adaptability, ease of operation, 
and low maintenance not afforded by other types 
of automatic coal burning systems. 


lron Fireman Stokers are Available. 
Write for Information 


Output of Iron Fireman commercial and indus- 
trial stokers has been substantially increased to 
equip heating and power plants converting from 
oil, hand-fired coal and gas. Our nationwide 
organization of qualified factory representatives 
and dealers is at your service. Write for literature. 
Iron Fireman Manufacturing Company, 3508 
West 106th Street, Cleveland 11, Ohio. 
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IN POWER PLANTS Hagan Automatic Combustion Control increases 
steam output, reduces fuel consumption, keeps steam pressure 
constant, eliminates smoke trouble, maintains efficient operation 
even with new men. 


W STEAM 
torgo-car 
maintains 
tbtains 
men ore \ 


CHART SHOWS accuracy of pres- 
sure maintenance even under 
widely varying load conditions. 


ON INDUSTRIAL FURNACES Hagan Control increases furnace out- 
put, cuts fuel consumption, results in faster, more uniform heat- 
ing, steps up over all production, reduces spoilage. 
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TURBINE room engineer who was accustomed 
to seeing steam pressure vary all over the lot 
was having his first experience with Hagan Control. 
He discovered the pressure recorder was drawing 
almost a perfect circle. Not being used to such 
accuracy, he figured the gauge was stuck and _ pro- 
ceeded to take it apart, only to find it in perfect 
working condition. About that time the Hagan 
Engineer happened along and put him wise to the 
fact that this was usual accuracy for Hagan Control. 
Translate this accuracy into more cfhcient com- 
bustion and you will see how it has stretched the 
nation’s fuel supplies. During the last war auto- 
matic combustion control was unknown until 
Hagan introduced it in 1917. We had fuel shortages 
wo severe that expediters were riding coal trains to 
see that they reached the right destination. 


Hagan 


helps conserve the nation’s fuel supply 


Contrast this with the situation today. In spite of 
the fact that the United States is producing power 
almost double that used in the peak of 1929, we have 
had no permanent fuel shortages. 

How much of this improvement is due to more 
efhcient combustion is anybody's guess but of this 
we are certain—almost every major boiler plant in 
the country is now equipped with automatic com- 
bustion control. Furthermore, this fuel-saving ap- 
paratus is rapidly being installed on all types of 
industrial furnaces and steamships. 

When Hagan Automatic Control goes in, fuel 
consumption drops. Sometimes it is only 1 or 2%, 
but more often it is 5 to 10%. This means that 
thousands of tons of fuel daily that formerly went 
up in smoke are now producing extra power to help 
win the war. 


HAGAN CONTROL ASSURES 


MAXIMUM QUANTITY of steam from any given plant, by intro- 
ducing fuel and air in correct proportion for utmost efficiency. 


MAXIMUM UTILIZATION value, uniform steam pressure and 
temperature, in accordance with demand. 


MAXIMUM OUTPUT from boilers of differing capacities, auto- 
matically. 


MAXIMUM STEAM for production, by reducing loss of steam in 
frequent soot-blowing. 


MAXIMUM PROTECTION of auxiliary equipment, fans, stokers, 
etc., by maintenance of uniform operating conditions. 


HAGAN CORPORATION HAGAN 


HALL 


W STEAMSHIPS Hagan Control increases cruising range or 
toge-currying capacity, eliminates the smoke hazard, 
maintains more constant superheat, steps up efficiency, 
thiuins quicker response from boilers, carries on even if 
men are wounded. 


HAGAN BUILDING BUROMIN 
PITTSBURGH (30), PA. _— 


7 COMBUSTION CONTROL 
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Every time you hear of the industrial 
miracles that are being performed today, 
remember that wherever there is pro- 
duction there must be power and that, next to the men, the most 
important links in the chain of victory are the valves that control 
the liquids and gases that give power to industry. 


POWELL devotes to the manufacture of valves ... and valves 


only ... the skills developed through nearly a century of spe- 
cialized valve manufacture. 


The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati, Ohio 


\\ 


\ 
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Fig. 1503—Class 150-pound Cast 
Steel Gate Valve with flanged ends, 
outside screw rising stem, bolted 
flanged yoke and taper wedge solid 
disc. Sizes 1" to 24” inclusive. 
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The complete POWELL Line includes 
Globe, Angle, Gate, Check, Relief, Y, 
Non-Return and other types of valves 
in bronze, iron, steel, pure metals and 
special alloys to meet the demands of all 
branches of Industry for DEPENDABLE 
FLOW CONTROL EQUIPMENT. 


Fig. 9003—Class 900-pound Cast Steel 
Gate Valve with flanged ends, outside 
screw rising stem, full bolted flanged 
yoke and taper wedge solid disc. Sizes 
3” to 18”’, inclusive. 
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Fig. 1323—Designed for MORE Power 
—A Class 1500-pound, 14-inch, Cast 
Steel welding end Gate Valve. It is 
equipped with top mounted, spring 
compensated, electric motor operator 
for quick, positive opening and closing. 
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Double helical ship propulsion gear 
on test floor at the De Laval Works 


In the De Laval Works each part of 
a machine is manufactured to limit 
gages on an interchangeable basis 
and then, after assembly, the complete 
pump, compressor, steam turbine or 
gear is tested under operating condi- 
tions to make sure that performance 
guarantees are met and that the unit 
is mechanically perfect. 

Following the test, the machine is This practice and policy insures that F 
taken down and the parts carefully the purchaser will in every instance b> 
scrutinized and gaged again, inorder _ receive a correctly built and perfectly 
to detect any deviation from normal. operating machine. 


>> 


Manuracturers oF TURBINES... STEAM 
HYDRAULIC; PUMPS. . CENTRIFUGAL, 


STEAM TURBINE 


MOTOR-MOUNTED, MIXED-FLOW, PRO 


TRENTON 2,NJ. 
WORM, HELICAL; and FLEXIBLE COUPLING! 
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WESTINGHOUSE LINK-GRATE STOKERS 


Wartime production schedules do not permit 
“loafing along’’. Furthermore, coal is whatever 
you can obtain notalways the grade you have 
been burning. 


LINK-GRATE Stokers have proved ability for 
maximum performance under these conditions. 
They burn the available coal, regardless of 
quality, produce the steam-——and stay on the line. 


For heavy overload capacity, high availability, 
quick response to load swings, inherently high 
combustion efficiency under everyday operating 
conditions, specify Westinghouse LINK-GRATE 
Stokers. 


Wide distribution over the coal-burning area 
of the United States--from Maine to Arizona— 


PLANTS IN 25 CITIES... 


means there is a LINK-GRATE installation near 
you. See for yourself. Visit it and check the 
performance before you choose the coal-burning 
equipment for your plant. The answers of 
operators of Westinghouse stokers to your 
questions are the best proof that Westinghouse 
LINK-GRATE Stokers will do the job right for 
your installation. 


SEE Link-Grate Stokers in operation. 
Talk with operators and management. Get 
the performance facts, the economy 
figures. A Westinghouse representative 
will arrange a visit. In the meantime, send 
for these interesting Link-Grate fact books: 
Bulletin 3039 (multiple retort), 2196-A 
(single retort). Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa., 
Dept. 7-N. J-50443 


OFFICES EVERYWHERE 
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GRATES UP — Fuel bed 
broken, thoroughly perme- 
ated with low-pressure air. 
Fused ash oxidized, clinkers 
broken into small, friable 
pieces, 


GRATES DOWN — Fuel 
bed made porous for uni- 
form flow of gases through- 
out entire combustion zone 
—continuously conveyed 
toward the point of ash 


~ discharge. 
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Here's a 
water line 
conservation 


program 


The reason proper selection of 
piping materials is so essential in 
reducing maintenance is that water 
is the nearest thing there is to a 
universal solvent. It tends to dis- 
solve almost everything it touches 
...and the specifiers job is to find 
what materials will be least affected. 
A mineral analysis of a water, 
with information on the operating 
conditions, forms a sound basis on 
which to interpret the corrosive 
conditions that will be encountered. 
A wide knowledge of piping per- 
formance under such conditions 
forms a sound basis for selecting 
materials to withstand them. 
Wrought iron has been used 
with such a variety of corrosive 
waters, that unusually complete 
service records are available. 
Lacking time to exhaustively study 
each installation, the engineer can 
safely specify wrought iron pipe 
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as a material capable of meeting a 
wide range of conditions. As an 
example: one survey revealed ten 
installations where wrought iron 
was still serving after an average 
life of 46.9 years. The life to failure 
of ten installations of ordinary 
materials had been 20.2 years. 

The reason why wrought iron 
has made such impressive records 
is found in its unique structure. 
Wrought iron consists of high 
purity iron with tiny threads of 
glass-like silica slag running 
through it. These fibers both op- 
pose and deflect corrosive attack, 
avoiding pitting, and anchor the 
initial film formed on the metal, 
protecting the underlying material 
as a scab protects a wound. 

Our Engineering Service De- 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - 
CARBON STEEL TUBULAR PRODUCTS 


partment has specialized from a 
practical point of view in the study 
of corrosion and material applice- 
tion problems. They have at hand 
a large pool of information, in- 
cluding data on water character: 
istics in various parts of the country 
and service records of hundreds o 
actual installations. 

These facilities are available free 
of charge to those who have : 
specific problem of applying m: 
terials to withstand a particular se! 
of corrosive conditions. If yo 
have any piping jobs in prospec 
you will find it helpful to checi 
with our Engineering Service De 
partment or with one of our Fieli 
Service Engineers. Ask also for ow 
bulletin, ‘Wrought Iron in Pipim 
Services.” 

A. M. ‘Byers Company. Esta 
lished 1864. Offices in Pittsburg! 
Boston, New York, Philadelphié 
Washington, Chicago, St. Lou 
Houston, Seattle, San Francis 


OPEN HEARTH ALLOY STEELS 
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PHILIP W SWAIN, EDITOR 


MEETING 


HE coal situation is getting tough, as 

Secretary Ickes makes plain in his mes- 
sage to Power readers on page 93. To get 
through the coming winter without severe 
shock to the civilian economy, and even some 
interference with war work, will take team- 
work all along the line—record digging by the 
miners, some sharing of users’ coal piles and 


‘ the elimination of a lot of needless waste of 


industrial steam coal. 

Here’s the situation in brief: Overloaded 
industry is burning coal faster than ever before 
in American history, so fast we'll need to boost 
bituminous production to a record of 690,000,000 
tons in 1943 to get by. 

But that isn’t all: The year’s total pro- 
duction is one thing and today’s fuel situation 
is another. Right now there’s an immediate 
bituminous coal pinch for several reasons. 
Most obvious is the 20,000,000 tons lost in the 
June strike, followed by a period of limping 
production. On top of this, both steel plants 
and Great Lakes industrial consumers have pres- 
ent priority over other users. 

In the case of steel, war-swollen produetion 
will require far more high-grade coal than 
the “captive mines” can supply, so steam plants 
must use more of the leavings. 

Up in the Great Lakes, it will be a question 
of beating the ice that generally blocks water 
haulage of coal after November 15. Much of 
this coal simply can’t go by rail. Moreover, 
the shipping season started a month late last 
spring so that cumulative deliveries are still 
3,500,000 tons behind schedule. Until the 
lreeze, lake shipping must get all of the coal 


ESTABLISHED 


IN 1882 


it can handle no matter what else has to wait. 

Finally, it is common knowledge that rail 
transportation, which must serve most of the 
plants of American industry, is loaded almost 
to the cracking point. These bald facts spell 
certain inconvenience, and possible trouble, for 
the industrial consumers of steam coal. 

The first aid proposed by the Solid Fuels 
Administration is to serve the needy with 
necessary coal while the forehanded plants live 
off their storage piles. Here and there a plant 
with plenty of coal may be forced to sell some 
to a neighbor-if the alternative would be an 


interruption of war production. All this may 


seem to penalize the thrift and patriotism of 
those plants that looked ahead and stored in 
time. “There’s a war on—and what else can 
be done?” is the answer. 

With production and distribution handled 
as well as may be, there still remains one major 
avenue of relief—hboth for the individual and 
the nation—the application of those common- 
sense fuel-saving measures powerhouse evan- 
gelists have been preaching since the year one. 
Here’s where Power’s regular editorial service 
can be helpful. In particular, we would direct 
reader attention to an article to be published 
next month showing many ways to save coal 
despite wartime restrictions. 

Finally, if your plant is in a tight spot for 
coal, or you'd like technical advice on your fuel 
problems, note that Mr. Ickes has invited you to 
lay your troubles (in full and in writing) be- 
fore the Solid Fuels Administration, which may 
be addressed at the New Department of Interior 
Building, Washington, D. C. 


; | 
REV 
Ave 
“pt 
> 
ay 

nd 
of 

na- 
sel 
you 

4 
act 

De 

eld 
ou 

ng 

tab 

gi 

sco. 

| 


STEEL FOR WESTERN EMPIRE 


Just a year ago Fontana, Calif., raised fruit and pigs. Now Kaiser’s steel mill rolls 
ship plate among vineyards and orange groves. Associate Editor Tucker sends in 
this first-hand report of the only West Coast boilers burning blast-furnace gas 


Blast-furnace and coke-oven gas piping leads into, and air line out of, power plant set amidst orange and walnut groves 


> Eicnt montus from a standing start, 
pig iron began to pour from the blast 
furnace of the first integrated steel mill 
west of the Rockies. Now, less than a 
year later, the iron and steel division of 
Kaiser Co, Inc, speeds openhearth steel 
plate the less-than-50-miles distance to 
coast shipyards. 

If you have business there, you are 
welcomed by an efficient staff into a 
modern one-story office building sur- 
rounded by flowers, green lawns, groves, 
orchards and even vegetables. Farther 
away the desert blooms only where irri- 
gation reaches. About the only water 
this steel mill lets get away in liquid 
form goes toward growing fruit and 
produce for the company cafeteria and 
for sale in the open market. 

Raw materials come from nearby 
sources making the mill practically in- 
dependent of Eastern supply. Ore 
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averaging 52% iron (Fe) is strip mined 
at Kelso, Calif., some 175 miles from 
the mill. Other high-grade deposits 
within a radius of 300 miles are known 
to be ample to supply the blast furnace 
for many decades to come. Limestone 
is quarried within ten miles of the mill 
now, and many other accessible deposits 
are available within a short distance. 
Dolomite comes from southern Cali- 
fornia and nearby Nevada, as does 
manganese. California affords no satis- 
factory supply of coking coal; rail haul 
from the Sunnyside Mines of eastern 
Utah is, however, only about 700 miles. 

A visitor is immediately impressed 


by the complete mechanization of mate- - 


rials handling. Hopper cars dump to 
an inclined belt which takes ore to 
crusher and screen house. Fines are 
reclaimed for sintering while the main 
bulk of ore proceeds directly to hoppers 


near the blast furnace or bypasses to 
open storage piles. No steam lines to 
thaw frozen cars and storage piles in 
southern California! 

Coal also is elevated to the crusher 
house by belt conveyor. A Bradford 
breaker reduces run-of-mine to 1*4-i0. 
size; then a hammer mill pulverizes to 
about 50% through a ¥-in. screen. 

Two batteries of 45-oven Koppel* 
Becker under-jet coke ovens each have 4 
capacity of 900 tons of coke a day, 
charging about 1700 tons of coal. A 
larry loads the individual ovens from 
the top taking its supply from an 1800- 
ton storage tower. Each oven holds 4 
14-ton charge in a space 14-in. wide, 
40-ft long and 14-ft high. Coking pe 
riod averages 18 hours. 

side-dump car carries glowing 
coke to a quenching tower which % 
quires about 800 gallons of water pe 
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oven charge. Quenched coke is dis- 
tributed along nearly 100 ft of 45-deg 
cooling slope from where it is ad- 
mitted to a belt conveyor through con- 
trol gates. After screening, coke pro- 
ceeds by belt conveyor to blast-furnace 
storage while fines are returned to the 
sintering house for fusing to a porous 
clinker with fines from ore screening 
and residue from the dust collectors. 

Coke-oven gas of 580 Btu per cu ft at 
about 550 F passes through a scrubber 
and desulphurizing tower followed by a 
Cottrell precipitator before entering the 
blower which delivers the gas to by- 
product recovery and to fuel use. Spray- 
ing with ammoniacal liquor in the 
tower recovers some 9000 tons of am- 
monium sulphate annually for fertilizer, 


Byproduct Recovery 


The hypreduct recovery plant can 
turn out 14 million gallons of benzol 
annually for synthetic rubber or solvent 
use, as well as 400.000 gallons of toluol 
for TNT and 300.000 gallons of xylol 
and naphtha. Close to four million 
gallons of creosote oil and 750,000 gal- 
lons of residue fuel oil are produced. 
Some 18.000 tons of pitch are put back 
into the coke ovens and 250,000 tons of 
blast-furnace slag can be utilized for 
road ballast or for making rockwool. 

The single blast furnace is rated at 
1200 tons of pig iron a day but has 
produced over 1300 tons in a 24-hr pe- 
riod. Raw materials are weighed into a 
two-car balanced skip hoist for transfer 
to the furnace. Blast-furnace gas with 
aheat content of about 90 Btu per cu ft 
passes through a dust catcher, scrubber 
and a pair of Cottrell precipitators be- 
fore being used as fuel for the three 
hot-blast stoves that preheat combustion 
air to 1800 F. Excess gas is burned 
under the power-house boilers. Since 
dust particles are almost completely 
removed from both coke-oven and blast- 
furnace gas, stack solids emission from 
the entire steel-making operation is re- 
duced to a minimum. Kaiser has taken 
every precaution to protect the sur- 
rounding fruit-growing and agricultural 
lands from dust blanketing. 

Iron is tapped directly into 150-ton 

torpedo ladles for charging to the open 
hearths. Excess over steel requirements 
is shunted to a continuous pig-casting 
machine from which pigs fall into open- 
top railroad cars. 
Six open-hearth furnaces have a rated 
Ingot capacity of 675,000 tons annually. 
our are now in operation and the re- 
mainins two will be completed shortly. 
They are fired by coke-oven gas en- 
tiched with residue fuel oil. 

Tapped into 200-ton ladles, steel is 
cast into ingots by bottom pouring, al- 
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though some top-poured stock is being 
made on special order. After stripping, 
ingots proceed to the adjacent plate- 
mill soaking pits or are diverted for 
sale in the open market. 

The two-high roughing mill is driven 
by two General Electric 3500-hp 750- 


volt de motors, one direct connected to 
the lower roll and the other to the 
upper roll, coupled through a_ uni- 
versal joint. The three-high finishing 
mill is powered by a single G E 7000-hp 
750-volt de motor of special design with 
a speed range of 40-120 rpm. Table 


“Full wind” means 100,000 cfm at 30 psi from this turbo-blower. Note open wall to the 


boiler room at the right and de motor-generator sets in the background ' 


One of several large cooling towers that serve the mill water systems as well as the power 
house. Practically no water leaves the plant as waste liquid 


This Dorr thickener is part of a complete system of water reclamation and treatment. 


The city water supply is supplemented by the output of two deep wells 
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rolls are controlled by amplidynes. 

The plate mill can turn out thick- 
nesses from 14-in. to 2-in. and sizes 
up to 110-in. wide and 50-ft long. Fin- 
ished plate is leveled and sheared to 
size on adjacent tables. 

A separate 36-in. breakdown 28-in. 
structural mill and a 14-in. merchant 
mill are under construction in separate 
buildings close by the plate mill. The 
merchant mill will be able to handle 
alloy shapes and bars to meet almost 
any specifications. —Future plans call 
for production of electric-furnace steel 
as well as open hearth. 


Power Purchased 


Electric power load, now running a 
demand of about 10,000 kw on over 40,- 
000-hp of connected equipment, is pur- 
chased from Southern California Edi- 
son at a rate close to 7 mills per kwhr. 
A three-way 69-kv supply linked to the 
Edison central distributing point as- 
sures continuity of power service to the 
Kaiser-owned substation on the steel- 
mill property. Distribution within the 
plant, principally through underground 
single-conductor lead-covered cable, is 
at 6900 volts. 

The steam plant boasts of the only 
blast-furnace-gas-fired boilers west of 
the Rockies. Three Babcock & Wilcox 
integral-furnace units supply 400-psi 
700-F steam to either of two 100,000- 
cfm Ingersoll-Rand turbo-compressors 
and to yard use. Normal blast-furnace- 
gas supply is supplemented when nec- 
essary by coke-oven gas or fuel oil 
under Askania automatic control. 
Bailey controls regulate feedwater and 
steam-flow air-flow ratio. Steam for 
yard supply is reduced to 175 psi and 
desuperheated to 425 F. The system 
serves blast furnace, coke plant, etc. 

The first turbo-compressor is rated at 
11,500 hp when producing 100,000-cfm 
of 30-psi air. The second, more recently 
installed, delivers the same quantity at 
the higher pressure of 35 psi with a 
nominal 12,500 hp. Both units exhaust 
to Ingersoll-Rand condensers served by 
a Fluér induced-draft cooling tower. A 
Fuller 2-stage 600-rpm rotary com- 
pressor supplies general air require- 
ments at 100 psi. 

Each 166,000-cfm Sturtevant induced- 
draft fan is driven by a 400-hp Elliott 
turbine geared 3840/960 rpm. A two- 
speed motor, arranged in dual drive, 
provides standby. The 65,000-cfm 
forced-draft fans have 160-hp geared- 
turbine drives backed up by single- 
speed motors. 

Transformers and switching equip- 
ment for yard supply of 2300-volt and 
440-volt ac are located in the power 
house. Motor generators furnish 250- 
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volt de for cranes and other special- 
purpose drives. 

Because occasional dust storms 
would bring silica into the air intakes, 
blast-furnace air is cleaned by two 
Westinghouse precipitron electrostatic 
dust collectors. Another smaller unit 
removes solids from the sintering-fur- 
nace gas before it enters the i-d fan. 

Unlike most steel mills, Fontana is 
located in desert country with no nearby 
stream or lake. The plant derives its 
water supply from the local system, fed 
by distant mountain streams of limited 
capacity. Water conservation is evident 
throughout every operation. Power- 
plant condensers circulate to a cooling 
tower as do the heat exchange opera- 
tions of the blast furnace. All domestic 
water from the office, cafeteria and mill, 
even the effluent from the sewage-dis- 
posal plant, returns to an “industrial” 
water system which is continually clari- 
fied by a Dorr treatment plant and 
filters. The only water not reclaimed 


is that used for coke quenching, ro) 
cooling and the pig-casting mac\iine, 

Surrounding the 600 acres 
area are 730 acres of cultivated land 
belonging to the Kaiser enterprise, 
Some 96 acres of vineyards, 150 acres 
of walnuts, 23 acres of yams, 12 acre; 
of blackeyed beans, 5 acres of corn, 15 
acres of citrus, 400 acres of hay an 
grain, 5 acres of tomatoes, 2 acres of 
potatoes and 18 acres of truck garden 
lend an atmosphere never before associ. 
ated with steel making. Agricultural 
products not only pay their own way, 
including the care of extensive land. 
scaping and profusion of flowers, they 
afford a net profit while assuring Kaiser 
workers of adequate fresh food supply. 

While the Kaiser mill has been buil 
as a “war baby” to supply ship plate 
and munitions, it is obvious that the 
plant has been designed as a permanent. 
economical operation that can serve as 
a postwar nucleus of a West Coast 
industrial empire. 


War-needed ship plate nears completion in a three-high finishing mill. Rolls are ampli 
dyne controlled; a 7000-hp motor back of the wall drives the mill 


This geared-turbine-drive for the induced-draft fans typifies the simplicity and neatne 
characterizing the plant. Motor of dual drive is not shown 
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When you do not have a cen- 
rifugal pump with the cor- 
rect characteristics for a 
given application, here’s what 
you may do to make an avail- 
able one suitable for the job, 
as told by Frank Kristal, 
pump engineer, who knows 


al the tricks of the expert 


>SoME PLANTS not directly engaged in 
yar work may find it almost impossible 
to buy new pumps today, no matter 
how necessary they may be. Engineers 
should, therefore, analyze available 
pumps to adapt them to a given job, or 
ty to buy and adapt used pumps to 
their needs. Whether used pumps are 
m hand or purchased, the plant engi- 
ner must have their characteristic 
curves and know their impeller diame- 
tts before he can make changes in 
them intelligently. He must also have 
aknowledge of the laws that govern 
entrifugal-pump performance, all of 
which are comparatively simple. 


Capacity and Head 


Capacity and head of a centrifugal 
pump depend on its speed and its im- 
eller diameter and width. At constant 
speed, pump capacity decreases as the 
head increases with a decrease in power 
input, according to the shape of the 
pump’s head-capacity curve. These 
curves vary in shape for different pump 
designs, but they approximate A and B, 
fig 1, Head-capacity curve A is for a 
pump with 14.25-in. impeller, 2.5-in. 
lisharge, and capacity of 400 gpm at 
l5-ft head, point C, at which it re- 
quires 24.5 hp input, point D. If head 
m this pump increases to 198 ft its 
capacity decreases to 300 gpm, point E, 
and power to drive the pump decreases 
less than 22 hp, point F. On the 
ther hand, if head decreases to 137 ft, 
point G, pump capacity increases to 
00 gpm and power to 27 hp, point H. 

All this sums up to: Output of a 
‘entrifugal pump may be controlled 
vithin certain limits by throttling the 


TOWER November, 1943 


How to Tailor Centrifugal Pumps 
to Fit New Applications 


A centrifugal pump can be adapted to a wide range of heads and capacities by 
throttling or by changing speed or impeller diameter, or by a combination of these 


discharge. Do not completely close the 
discharge valve because the pump, op- 
erating as a water brake, would then 
absorb the entire power input, and the 
water would soon be raised to a temper- 
ature that would injure the pump. 
However any centrifugal pump should 
operate satisfactorily with a reasonable 
amount of throttling of the discharge to 
control its output. 

Impeller diameter and its speed are 
two other elements that plant engineers 
may change to alter head and capacity 
of a centrifugal. In these factors a 
centrifugal pump’s characteristics vary 
according to these rigid laws: At a 
given speed, pump capacity varies di- 
rectly as impeller diameter, head varies 
as impeller diameter squared, and 
power to drive the pump varies as im- 
peller diameter cubed. With a given 


impeller diameter, pump capacity varies 
directly as the speed, head varies as 
the speed squared and power input to 
the pump varies as the speed cubed. 
Having the characteristic curves of a 
given pump and knowing its impeller 
diameter or speed, we may readily cal- 
culate impeller diameter or speed for a 
different set of characteristics based on 
the above laws. Generally the manu- 
facturer can furnish the characteristic 
curves from data on the pump name- 
plate, and impeller diameter may be 
measured by opening the pump. 


Impeller Diameter 


Assume the pump has the full-line 
curves of Fig. 1. It has a 14.25-in. im- 
peller and operates at 1750 rpm, as 
already stated. If we wish to use it 
under conditions where a 175-ft head 
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220 Knowing the impeller diameter 
one point on the new head-c:ipacity 
200 curve, we determine other points by 
transposing the impeller-diameter 
180 (750 rem mula to read; 
14.29" NE At 300 gpm the 14.25-in. impeller 
develops 198 ft head, then the 12.9ip, 
™ impeller develops 
on h = X 198 + = 157 ft hea 
¢ Several points for the curve are ob. 
120 tained by this formula and the head. 
= Ye, capacity curve plotted for tle new 
100 impeller diameter. The problem, hoy. 
2 ~~ ever, can be made simpler than this, 
80 Impeller Diameter 
im... 30 After calculating size of impeller, 
Q 6&0 —_— non place a point on the curve sheet where 
Horse H the new head and capacity line inter. 
2 40 7 a 20 8 sect, as at J, Fig 1. Then draw a curve 
| Horsepower” through this point, parallel to the 
20 — —_-T 105 original curve, as shown. This dotted 
o-T curve represents head-capacity char- 
. acteristics of the new impeller closely 
0 50 100 150 200 250 300 350 400 450 500 550 enough for all practical purposes. 


Reducing the impeller diameter sim. 
ply reduces the head it will develop at 


and 150-gpm discharge are needed 
what can we do to meet these require- 
ments? 

First, we can throttle the discharge to 
obtain the desired flow, but the pump 
will develop 214-ft head and require 
about 15 hp input. If the pump is to be 
in service a good part of the time, it 
will probably be objectionable to op- 
erate it throttled because of power 
losses, possibilities of cavitation, or 
other undesirable effects. To avoid 
these, see what can be done by reducing 
the impeller diameter. The correct di- 
ameter to develop 175-ft head at 150 
gpm is found by the formula 


d=vhX DP +H, 


where d and D equal the required and 
original diameters, respectively, of the 
impeller, and h and H equal the re- 
quired and original heads, respectively, 
developed by the pump. The original 
head H=214 ft, the required head 
h=175 ft, and the original impeller 
diameter, D = 14.25 in. Then, the re- 
quired impeller diameter is 


d= V 175 X 14.25? —- 214 = 12.9 in., 


say 13 in., because it is best to leave 
the impeller a little oversized. Then if 
it develops too much head it can be put 
back in the lathe and its diameter re- 
duced a little more. Whereas, if the im- 
peller is too small, nothing much can 
be done about it. 
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Fig. 1—Reducing impeller diameter from 14.25 to 13 in. lowers its head-capacity 


any point along the original head-ca- 
pacity curve. Then to get a head-capac- 
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Fig. 2—By changing diameter of this centrifugal pump’s impeller it can oper 


at any head and capacity falling within area covered by these curves 
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ity curve for the new runner diameter 
ye nee’ only move the original curve 
down to some point representing a 
given head and capacity and calculate 
impeller diameter to give this char- 
acteristic. * This is all we did to obtain 
the 13-in. impeller head-capacity curve, 
Fig 1. 

Power required to drive the pump is 
calculated by the formulas: 

GPM XH 
~ 3060 X E 
yhere [1 equals the head under which 
the pump operates and E its efficiency. 
\t any given discharge the pump effi- 
ciency remains about the same for any 
diameter impeller, within working lim- 
it. Therefore, at 150 gpm the 13-in. 
impeller has about the same efficiency 
as the 14.25-in. one, or, as shown in 
Fig. 1, about 54%. The head is 175 ft; 
then 


Hp 


With a 14.25-in. impeller and throt- 
led to a 150-gpm discharge, the pump 
requires 15 hp. By reducing the im- 
peller diameter we save 3 hp, or 2.25 
kw, which, in one year’s operation of 
§ hr per day, 300 days per year, 
amounts to 5400 kwhr. At 2 cents per 
kwhr, the saving is $108, in addition to 
eliminating the bad effects of operating 
the pump throttled. 

Fig. 2 shows a family of characteristic 
curves for a pump similar to the one in 
fig. 1. Note that the head-capacity 
curves for the different-sized impellers 
have practically the same shape and 
ae parallel. In other words, reducing 
impeller size reduces the head that the 
pump can develop in an equal amount 
throughout its head-capacity range. 


Efficiency and Power 


Superimposed on the head-capacity 
curves are the efficiency and _horse- 
power curves, but this does not compli- 
cate their use. For example, take 300- 
gym discharge. The 10-in. impeller 
levelops a head of 70 ft at this dis- 
tharge, point A. Going up to the 11-in. 
impeller we find that it develops about 
'8-{t head, point B. Similarly the 12-in. 
mpeller is good for 125-ft head, point 
'; the 13-in, impeller, 156-ft head, the 
\3.75-in. impeller, 179-ft head, and the 
\4.25-in., 198-ft head. 

Point 4 on the 10-in. impeller curve 
slightly above the 64% efficiency 
‘urve, which shows that at this point 
‘ie pump has a little better than 64% 
tliciency, On the 11-in. impeller curve, 
point B falls about half way between 
the 67 and 69% efficiency curves; con- 
‘equently the pump has an efficiency of 
ibout 68%. In similar manner, effi- 
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Fig. 3—Characteristic curves from a centrifugal pump with a 2.5-in. discharge, 
and a 14.25-in. impeller when operated over a speed range of 1750 to 1150 rpm 


ciency of the other impellers may be 
read from the curves. 

Point A on the 10-in. impeller curve 
falls between the 7.5- and 10-hp curves 
in a position that shows the pump re- 
quires about 8.5 hp to drive it. On the 
1l-in. impeller curve, point B falls be- 
tween the 10- and 15-hp curves at about 
11 hp. Point C on the 12-in. curve indi- 
cates about 13.5 hp needed to drive the 
pump. Thus, it is evident that these 
curves show pump performance with 
different-sized impellers. 

We do not have to select the size im- 
peller shown in the figure as long as 
we stay within the limits of a 14.25-in. 
and a 10-in. impeller. For example, 
assume we want an impeller for 200 
gpm at 160-ft head, point D. This falls 
about half way between the 12- and 
13-in. impeller curves. Then, we would 
select a 12.5-in. impeller and the manu- 
facturer would supply a pump with 
this size. 

Changing pump speed also changes 
its head-capacity characteristics, just as 
changing impeller diameter does. Fig. 3 
shows a family of head-capacity curves 
obtained by testing the pump at five 
different speeds with the 14.25-in. im- 
peller, Fig. 2. In Fig. 3 the 1750-rpm 


curve is the same as the 14.25-in. im- 
peller curve, Fig. 2, as they should be 
because both have similar impellers, 
operated at 1750 rpm. 


Speed Changes 


In Fig. 2 and 3, the 13-in. impeller 
curve and the 1600-rpm curve are prac- 
tically the same. This indicates that the 
14.25-in. impeller operating at 1600 
rpm has about the same head-capacity 
characteristics as a 13-in. impeller op- 
erating at 1750 rpm. Likewise, the 
1450-, 1300- and 1150-rpm_ curves, 
Fig. 3, correspond closely to those for 
the 12-, 1l- and 10-in. impellers, re- 
spectively, in Fig. 2. When the speed 
of a pump can be readily adjusted, it 
is the most convenient and efficient way 
of adjusting its head and capacity. 
Having the head-capacity curve of a 
pump at one speed, we readily calculate 
the head-capacity curve at a higher or 
lower speed by the formula: 


s=VhX S+H 
where s and S represent required and 
original speeds, respectively. Assume 
that the pump is represented by the 
head-capacity curve, Fig. 1, at a speed 
of 1750 rpm and we want to operate it 
(Continued on page 140) 
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Pm SLAGGING AND SOOT ACCUMULATION 
play an important part in boiler opera- 
tion. Yet slag on convection surfaces 
need cause no trouble in a modern well- 
designed unit because standard practice 
provides wide tube spacing and ample 
cooling surface ahead of the convection 
surface. But in war time, trouble may 
result from loads beyond design ca- 
pacity or exceptional fuel not intended 
for the boiler. 

Available mechanical devices remove 
slag in almost any form, and so-called 
soot blowers meet nearly all conditions. 
There are, however, some closely spaced 
tube banks from which no blower can 
remove ash accumulation. On some 
boilers the only remedy for this ca- 
pacity limitation lies in better fuel. 
improved conditions, or 
periodic outages for hand cleaning. 

In the last few years, designers have 
greatly improved mechanical cleaning 
devices by applying a large amount of 
steam for a short time, which is more 
effective than the same quantity over 
a longer period. This means so-called 
mass blowers either of the ordinary 
soot-blower element type. with multiple 
nozzles far enough from the tubes so 
that high mass flows can be tolerated 
without cutting, or retractable single 
nozzles of the type which project into 
the furnace when needed, either just 
through the wall or progressively across 
the furnace opposite the convection sur- 
face to be cleaned. These retractable 
blowers use steam, air or water, and 
will apply the cleaning fluid forcefully 
and progressively acrgss the unit. 


combustion 


Mass Soot Blowing 


Most operators are familiar with 
these devices. Emphasis here is upon 
the good work resulting from the great 
force and commotion produced by 
short-time use of cleaning fluid. Fig. 1 
shows a typical mass-blower spacing 
which permits large quantities of high- 


*“Mr Iddles’ original paper, “‘War and How to 
Keep Boilers Steaming,’” presented at the annual 
meeting of the Minnesota Federation of Architec- 
tural and Engineering Societies, covers the entire field 
wf boiler operation and maintenance in thoroughgoing 


fashion. The above abstract of several sections holds 


particular interest for POWER readers.—Fiditor 
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Practical Pointers on 
Wartime Boiler Operation 


Abstracts from a comprehensive talk* by Alfred Iddles, Babcock & Wilcox Co, show how to 
keep tube surfaces clean, prevent tube-seat and handhole leakage, and repair failed tubes 


pressure steam for short blowing pe- 
riods, and Fig. 2 illustrates a typical 
retractable single blower and one type 
of installation. 

One simple admonition may help a 
great many boiler operators. A soot 
blower usually uses steam, always 
stands by for hours, and then is in serv- 
ice for only a few minutes. Even a 
steel-tube blower element can be dam- 
aged if condensed steam from the pipe- 
line is blown into it when hot. Much 
greater damage results if an element is 
made of high-chromium alloy, such as 
is used wherever gas temperature is 
about 1600-1900 F. 

The answer, of course, lies in hav- 
ing soot-blower piping so arranged that 
a valve drains away the condensed 
steam as the piping heats up. Be sure 
that this valve is used before steam is 
admitted to the blower elements. 

Fuel choice directly affects operation, 
particularly with respect to slagging. 
The responsible operator should have a 


cooperative arrangement with ‘he pur. 
chasing agent so that wherever possible 
fuel shall be as suitable as possible. 
Experience and trial build up a knowl. 
edge of fuels that give trouble and 
those that are satisfactory. When it js 
necessary to go to new sources, deter. 
mine operating characteristics by trial 
before awarding a contract for new 
fuel. This is a joint problem for man. 
agement and operators because existing 
equipment probably has distinct limi- 
tations which it is unwise to ignore if 
more satisfactory fuels are obtainable. 


Tube-Seat Leakage 


Tube-seat and handhole leakage may 
prove a nuisance in any plant aiming 
for maximum production. Tubes rolled 
into seats in drums or headers remain 
tight after proper installation pro- 
vided normal expanding power of the 
tube, which keeps it in contact with the 
tube seat, is unimpaired. Seat design 
and hardness and elasticity of tubes and 
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Fig. 1—Mass blower spacing, as shown above, permits use of large quantities of 
high-pressure steam for relatively short periods of soot blowing 
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Fig. 2—Cross-section of a retractable soot blower and dia- 
gram showing typical application on a straight-tube boiler 


seats provide a tight joint against the 
pullout force because of pressure, and 
the normal slight tendency of tubes to 
bend under expansion. 

But the tightness disappears if the 
tube should, for instance, shrink be- 
cause it is cooled rapidly while in a 
tube hole surrounded by warmer metal 
inthe drum or header. This means that 
the temperature of the boiler should be 
known when filling or emptying it. Do 
not put cold water in a relatively hot 
boiler; rather, let water come from 
the feed lines at temperature as nearly 
that of the boiler metal as possible. 

When a boiler is being fired and 


some steam pressure has developed. 
tightening the handhole stud nuts, 
sometimes two or three times during 
pressure raising, takes up for heat ex- 
pansion. If well and carefully done such 
a precaution avoids many leaks and pos- 
sibly a shutdown for retightening. 
Sometimes corrosion shows up first in 
handhole seats, particular inspection 
for which should be made at every out- 
age where caps are removed. 

Even with the best of care, boiler 
tubes occasionally fail. Today it is en- 
tirely feasible to make many repairs 
by welding, which has developed greatly 
in the last few years, both in technical 


and metallurgical phases and also in 
available skill needed. The usual pro- 
cedure involves cutting out that portion 
of the tube which has failed and ad- 
jacent portions which are damaged. 
Machine the tube ends for a_ proper 
welding groove, place a backing ring 
on the inside of the tube at the weld. 
and make the weld in place. Sometimes 
it is necessary to bend tubes out of a 
wall or out of a bank of adjacent 
superheater tubes but in the majority 
of cases the weld can be made without 
removing other tubes. Fig. 3 illustrates 
the repair steps. 
(Continued on page 140) 
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Fig, 3—Method of repairing a failed tube in place by welding. 
Photo at left shows tube and location of cuts; diagram in cen- 
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Cooling Systems Jump 
Power-Transformer Capacity 


Today every bit of safe power capacity, and some more, may be needed to keep war production 


at its peak. How a knowledge of transformer cooling systems may help you find a lot of badly 


needed kilowatts and how much increase in capacity you can expect to obtain to meet present 
heavy load demands is told by W C Sealey, transformer engineer, Allis-Chalmers Mfg Co 


> TRANSFORMERS are among the most 
efficient electric power units, with full 
load losses as low as one percent of 
their rated output. Losses appear as 
heat in the core iron and copper wind- 
ings and must be removed at a rate 
that will keep transformer temperature 
within safe limits. 

Cooling may be by one of several sys- 
tems. Dry-type transformers are cooled 
by either natural-air or forced-air circu- 
lation over core and coils. Oil-immersed 
transformers are cooled by three sys- 
tems: self-cooled by natural-air circula- 
tion over tank and radiator surfaces; 
cooled by forced-air circulation over 


Fig. 1—Tubular tanks increase transformer capacity and require but a small increase 
in floor space. Fig. 2—Radiators, an effective means of increasing transformer-tank 


cooling surfaces; cooled by forced-oil 
circulation through air or water coolers. 
Oil-immersed water-cooled transformers 
are cooled by circulating water through 
pipe coils immersed in the insulating 
oil in the transformer tank. 

No matter what the cooling system, 
heat is dissipated from transformers by 
conduction, radiation and convection. 
Size and design determine the part each 
plays in the cooling job, as the follow- 
ing examples show. 


Dry-type transformers. Fig. 3 shows a 
section of a small unit. When it is 
loaded, heat generated in the copper 


cooling surface, are commonly used for transformers above 1000-kva capacity 
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winding A flows by conduction to the 
outside surface of coil B from where it 
is dissipated to the surrounding air by 
conduction and to adjacent objects by 
radiation. The heated air rises over the 
coil surfaces and permits cool air to rise 
and take its place, as the arrows indi- 
cate. The fresh air in turn is heated as 
it passes over the coils and carries away 
the heat. Temperature difference be- 
tween A and B varies in different com- 
mercial transformers. 

Usually less than one half of the 
total heat is dissipated by radiation, the 
amount depending on the area of the 
smooth surface envelope. Making the 
coils larger increases the amount of 
heat given off by radiation. This, how- 
ever, is not a practical or efficient 
method of increasing the cooling for 
dry-type transformers. A better method 
is to increase the heat dissipated by 
convection by exposing a larger area ol 
coils and core to the air. In dry-type 
transformers this is done by providing 
vertical air-cooling ducts between the 
coils, as in Fig. 4. 


Forced-Air Circulation 


Heat transmitted from coils to a fluid 
such as air must first pass by conduc- 
tion through an air film, on the coil 
surface, which gives the surface 4 
higher temperature than that of the 
adjacent air. Forced circulation of ait. 
for example with a fan, seems to de- 
crease the air-film thickness and reduce 
its resistance to heat flow. Therefore. 
increased rate of dissipation results 
from a given temperature rise. 

With forced-air circulation, the differ- 
ence in temperature between the }ottom 
and top of the coils also becomes less 
because the faster the cooling air flows. 


the more frequently it replaces the 


heated air. This decreases the tempera 
ture at the top of the coils (reduced 
hot-spot temperature), and gives prac 
tically the same results as an increased 
rate of heat dissipation over the whole 
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coil, even though the temperature at 
the coil bottom may remain the same. 

Dry-type air-cooled transformers 
without air ducts are practicable only 
for units of a few kilovolt amperes rat- 
ing, whereas transformers with air 
ducts are built in capacities up to ap- 
proximately 2000 kva. When fans for 
forced-air cooling are added, a dry-type 
transformer can readily be constructed 
lor any desired rating. 


Oil-immersed transformers. Many de- 
‘igns use oil for insulation and cooling, 
as in Fig. 7, Heat generated in the coils 
'§ transmitted by conduction, first to 
the outer coil surface and then through 
an oil film into the oil itself. The oil 
fows over the tank surface where the 
heat is transmitted from it by conduc- 
tion through the tank metal to its out- 
side surface. Here the heat dissipates 
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Flow 


Fig. 3—Section through small dry-type air-cooled transformer. 
Fig. 4—To increase cooling surface of dry-type transformers, 
vertical ducts are provided in their coils for increased air cir- 
culation. Fig. 5 and 6—Capacity of oil-immersed transformers 
is increased by installing them in plain tanks with fins welded 


FIG. 6 


by radiation to other objects and by 
conduction through the air film to the 
air itself. The heated air moves away 
by convection: cool air then comes in 
to take its place, absorb heat and move 
away in turn. 


Cooling Area Per Kilowatt 


Oil-immersed transformers, in plain 
tanks up to approximately 50-kva capac- 
ity, have sufficient exposed surface to 
dissipate heat generated in their coils 
and core. The tanks have approximately 
20 sq ft of cooling surface for each 
kilowatt of heat loss dissipated. If 
they cannot dissipate heat rapidly 
enough, fins, corrugation, tubes or radi- 
ators are added to provide additional 
tank surface as follows: 

Fins are welded to the tank, Fig. 6, 
and increase its surface area to where 
it dissipates the heat from transformers 


Radiators 


on the outside or in corrugated tanks, Fig. 7-—Oil-immersed 
transformers in plain tanks, up to about 50-kva capacity, have 
sufficient exposed surface to dissipate heat generated in their 
coils and core. Fig. 8—A water spray may increase capacity 
of self-cooled transformers as much as 60% 


up to about 100-kva rating. Fins con- 
duct heat away from the tank wall, and 
also increase the heat dissipation rate 
by convection because they project into 
the air and increase the smooth-surface 


envelope. Because of the large tem- 
perature drop through the fins as they 
conduct heat, their outer edges are 
cooler than their inner. Consequently, 
they provide a small increase in effec- 
tive surface only, so that approximately 
60 sq ft of fin surface is required to 
dissipate one kilowatt of heat loss. 

A corrugated tank has a zigzag or 
similar shaped wall, Fig. 5. The larger 
area thus presented to the air increases 
the heat dissipation rate by convection 
while only slightly increasing trans- 
mission by radiation. Increase in ef- 
fective tank surface from corrugations 
is limited. The deeper the flutes, the 
less efficient the heat dissipation be- 
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cause deep flutes restrict air circulation. 
Approximately 50 sq ft of corrugated 
surface is required for each kilowatt of 
heat loss dissipated. Corrugated tanks 
are not now generally used because 
tubes or radiators more effectively in- 
crease tank surface area and are readily 
applicable. 

Welded-on tubes. Fig. 1, increase 
transformer-tank cooling surface and 
require only a slight increase in floor 
space. Tubes may be round, flat or 
oval in cross-section, round ones being 
the most common. If one row is in- 
sufficient, two, three or even four rows 
are used. More than three are seldom 
installed because of decreased cooling 
efficiency and difficulty of maintaining 
the inner rows. Increased cooling sur- 
face, possible with tubes, is limited by 
tank circumference; they are used 
mainly for transformers below 4000-kva 
capacity. Approximately 40 sq ft of 
tube surface dissipates one kilowatt of 
heat loss. 


Radiators Applied to Tanks 


Radiators, an effective means of in- 
creasing tank cooling surface, are com- 
monly employed for transformers above 
1000-kva capacity, Fig. 2. They in- 
crease the rate of heat dissipation by 
convection by increasing the smooth- 
surface envelope of the transformer and 
by radiation as well. If the tank cannot 
accommodate the required number of 
radiators, they may be placed on head- 


Fig. 9—If the transformer tank cannot accommodate the re- 
quired number of radiators, they may be placed on headers 
that extend out from the tank. Fig. 10—Forced-oil cooling, the 
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ers, as in Fig. 9. About 45 sq ft of 
radiator surface dissipates one kilowatt 
of heat loss. 

Fans arranged to blow air over the 
radiators increase their heat dissipation 
rate, the amount of air supplied being 
ordinarily from 100 to 250 cu ft per min 
per kilowatt of heat loss dissipated. 
Fans usually increase heat dissipation 
from radiators less than 100%, values 
of 50 to 75% being more common. 
Transformers of 3333-kva capacity and 
above usually have their kva rating in- 
creased 33% by fans blowing over 
their radiators. Each kilowatt of heat 
loss dissipated by forced-air cooling re- 
quires approximately 30 sq ft of sur- 
face. 

To increase their rating, more and 
more self-cooled transformers are 
bought with forced-air cooling, and it 
is also added to existing transformers 
to take care of increased loads. Forced- 
air cooling is not used on plain tanks 
without radiators or tubes because it 
increases their heat-dissipating capac- 
ity but slightly. They dissipate a con- 
siderable portion of the heat by radia- 
tion which is not affected by increased 
air flow. Furthermore, a plain surface 
dissipates heat efficiently by natural con- 
vection, which increases only slightly 
by added air flow. 

Another method of increasing self- 
cooled capacity, involves spraying water 
on the transformer’s cooling surfaces 
and on the cooling air, keeping all 


cooling surfaces wet, Fig. 8. Rate of 
heat dissipation can be several times 
that of natural-convection cooling, de. 
pending on water and air tempe: atures 
and humidity. This method may jp. 
crease capacity as much as 60° 
because it is messy and deteriorates the 
paint, it is used mainly for emergency 
operation. 

Forced-oil cooling is the most efiicient 
system in common use, Fig. j(). 4 
pump circulates the oil through « heat 
exchanger which dissipates the heat 
from the hot oil to the air or to water. 
An oil-to-air heat exchanger consists of 
cooling tubes brazed in a header, with 
fins extending in the air to produce ad. 
ditional surface area over which the 
air circulates. An oil-to-water heat ey. 
changer is smaller and more compact. 


Oil Temperatures 


In self-cooled transformers, average 
oil temperature in the radiators is often 
18 F below hottest oil temperature and 
average air temperature frequenily 18 
F higher than that of the coolest air. 
In such transformers the rate of heat 
transfer from oil to air is roughly pro- 
portional to the difference between 
their average temperatures. 

With forced circulation of oil and air, 
average oil temperature may be only 
5 F below that of the hot oil and the 
average air only 9 F above that of the 
coolest air. Under these conditions the 

(Continued on page 152) 
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most efficient means, uses pumps to circulate the insulating 
oil through an air- or a water-cooled heat exchanger to dis 


pate the heat from the hot oil 
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> LIKE THE FAMILIAR automobile en- 
gine, the diesel requires starting power 
fom an outside source. To meet the 
yaried needs of big and small engines, 
stationary and portable units, and diesels 
connected in various ways to driven 
equipment, designers have worked out 
many starting systems. Compressed-air 
starting is perhaps the commonest, fol- 
lowed by the various forms of cranking 
—electric motor, gasoline engine, air 
motor, motorized generator and man- 
ual. Let’s look at what it takes to start 
a diesel, how the various methods work, 
and where each finds its widest applica- 
tion in power practice. 

Whatever the starting method, the 
engine must turn over at a speed high 
enough to cause ignition in the cylin- 
ders. This speed should run at least 
10-15% of normal and be higher for 
engines with small cylinders. Low sur- 
rounding-air temperatures make start- 
ing more difficult; the usual solution 
provides some means of heating intake 
air, engine jackets, or both. Some en- 
gines are equipped with a glow plug 
to heat the combustion space and others 
have arrangements for relieving com- 
pression. Size of the flywheel also in- 
fluences starting; a large one helps 
particularly in compressed-air starting 
and in manual starting with compres- 
sion relief. 

In compressed-air starting systems, 
air at about 250 psi enters the cylinders 
under control of starting-air valves, pro- 
viding the “push” that brings the en- 
gine up to starting speed. Stationary 
and nonreversible marine engines usu- 
ally have air valves on two or three 
cylinders out of the total. 


Procedure for Starting 


This keeps to a minimum the number 
of cylinders chilled by expansion of 
starting air and thus makes starting 
easier. Prompt starting of engines fit- 
ted with only a few air valves requires 
barring over to make sure that the 
cylinders with starting valves receive air 
M proper order and that the crank of 
the cylinder to get dir first stands about 
15 deg past top center. If equipped 
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There’s a Diesel Starting System 
to Fit Your Plant’s Needs 


To help select the method best suited to local conditions, here’s a 


summary of the way the six basic systems of engine starting operate 


Fig. 1 (above)—Motor-driven starting- 
air compressor and two batteries of air 
tanks in a large diesel station 


Fig. 2 (right)—Small  gasoline-engine 
compressor set in a New England indus- 
trial diesel plant provides emergency 
starting. A separate motor-driven com- 
pressor takes care of normal charging. 
In many plants, a single compressor, 
with both gasoline engine and motor 
drive, handles the entire job. 


with starting valves on every cylinder, 
4-cycle engines with six or more cylin- 
ders, and 2-cycle units with two or more, 
start from any crank position. On di- 
rect-reversing marine engines, a full 
complement of starting valves insures 
prompt response when maneuvering. 

On most engines, starting air enters 
the cylinder through a check valve, with 
separate valves or a distributor to con- 
trol quantity and timing of air admitted. 
Fig. 3 shows a typical example of each 
scheme. 

Timing of the system on the left orig- 
inates in a cam-operated pilot valve. Air 
from the manifold holds the pilot valve 


against its seat until the starting cam 
raises it, permitting air to flow to the 
main air valve in the cylinder head. 
This valve includes a balance piston; 
air pressure from the manifold working 
against the piston holds the air valve 
shut until overbalanced by entrance of 
pilot air to the space above the piston. 

The arrangement at the right, Fig. 3, 
typifies designs using a distributor in- 
stead of cam-operated valves. Driven 
by the camshaft, the distributor plate 
admits air to each starting valve in se- 
quence. The latter are simple spring- 
loaded check valves. Manual operation 
of the main starting-air valve admits 
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ments for diesel engines. 


valves. 


Fig. 3—Diagrams show typical compressed-air starting arrange- 
Scheme at left includes main air 
valve on cylinder head controlled by ‘cam-operated pilot 
A camshaft-driven distributor takes the place of the 
cam-operated valves in the arrangement shown at the right 


Check va/ve 


fn cylinder head 


air to the distributor to begin the start- 
ing operation and cuts it off when the 
engine starts to fire. 

So much for the air-starting equip- 
ment on the engine. A complete sys- 
tem requires one or more tanks for stor- 
ing air under pressure, compressor 
equipment to charge them, and the 
necessary piping, valves, etc. For a 
single-engine plant, two tanks represent 
good practice; for multi-engine plants. 
one tank for each engine. A rule of 
thumb sets tank capacity at about 30 
times the displacement of a single en- 
gine cylinder. Usually the engine 
builder specifies the receiver capacity 
and often supplies the tanks. Because 
of the hazard involved, starting tanks 
should be built for 25-50% in excess 
of the working pressure and according 
to the rules of the ASME Code for Un- 
fired Pressure Vessels. 


Starting Compressor Size 


Starting-air-compressor size depends 
on how fast the air tanks are to be 
charged. The amount of air drawn from 
the receiver for a single start may be 
assumed (about 5-10% of receiver vol- 
ume) or it may be calculated from the 
amount going to each cylinder per 
“shot,” the number of cylinders getting 
air, and the estimated number of shots 
required for an average start. Com- 
pressor size may then be found by di- 
viding the amount of air to be put back 
into the tank by the time allowed for 
recharging. This must be fast enough 
to insure reliable operation, yet not so 
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fast as to involve a compressor of ex- 
cessive size. For the average plant, 
where engines start infrequently, 10—20 
min might be reasonable. 

If a single compressor is installed, a 
gasoline-engine drive insures ability to 
start the plant from a complete shut- 
down. A common arrangement involves 
a single compressor with both gasoline- 
engine and motor drive. If there are 
several compressors, at least one should 
be gasoline-engine driven. A simple 
pressure-switch hookup permits auto- 


matic tank recharging from the motor- 
driven unit or units. 

Piping for the compressed-air circuit 
follows standard practice, with special 
attention to provision of ample drains 
and necessary safety and relief valves. 
Unions at strategic places permit con- 
venient dismantling for inspection or 
repair. Fig. 4 shows a typical hookup, 
with two compressors and a number of 
receivers; for simplicity, only one en 
gine is shown. 

Particular attention should be given 


5% above. 
working 
pressure 


Safety clisk 
a breaker plate 
~~ set 20-25 % 
ebove working 
pressure 


inlet valve 


Safety valve, 


‘set 10% above 
working pressure 


-Drain valve 


Y Y Ye and drain 


Spring-looded 


Fig. 4—Typical piping layout for an air-starting system with two compressors. N 
safety and relief valves, provision for drainage, and unions for dismantling 
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io sizing and location of safety valves. power- and hand-cranking arrange- 
Capacity of storage tanks does not de- ments solve this problem. 
ermine valve size; it depends on com- Battery-operated electric-motor start- 
pressor output. The ASME Code for ing, as in the automobile, fits a wide 
Unfred Pressure Vessels specifies that variety of conditions. High compres- 
safety valves for air shall be of the sion makes the diesel hard to start; 
direct spring-loaded type; if more than 24- and 32-volt motors supply the 
one valve is used, discharge capacity is needed high starting torque without ex- 
taken as combined capacity of all valves. cessive starting current. Batteries must 
There should be no stop valve between be specially designed to deliver large 
safety and compressor. amounts of electrical energy during the 
Compressed-air starting finds wide starting period. Generator-voltage con- 
jpplication on medium and large size trol regulates rate of battery charge. 
engines in stationary and marine appli- When diesels drive generators, a 
cations. Smaller engines, particularly starting motor may not be necessary. 
ynits in transportation and portable ap- On diesel-electric locomotives, for ex- 
jlications, require more compact and ample, the batteries supply energy to 
simpler starting equipment. Various permit the generators to serve as start- 


fig. 5—Auxiliary gasoline engine mounted on main unit, provides cranking power. 
‘arted by hand cranking, it drives diesel through gearing, clutch and Bendix 


Fig, 6—Recently introduced air motor, driving main unit through a Bendix engaging 
¢ flywheel, operates satisfactorily on air pressures from 100 to 250 psi 
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ing motors. Generators may be used 
thus in diesel-electric power plants in- 
terconnected with a power system that 
supplies the necessary energy. This 
requirement limits application of the 
scheme. 

To start the main engine, some en- 
gine builders provide an auxiliary gaso- 
line engine, which may be hand cranked. 
Fig. 5 shows such an auxiliary, mounted 
on the side of the main engine. The 
gasoline unit, either 2- or 4-cylinder. 
drives through gearing, a clutch and a 
Bendix. Hot water from the gasoline- 
engine jackets circulates through the 
diesel water spaces to speed the warm- 
up. A major advantage of this method 
is that once started the gasoline engine 
runs until the main engine starts, even 
under cold weather or other adverse 
conditions. Auxiliary-engine starting 
finds use on large mobile equipment 
and on some railway installations. 

The recently introduced air motor 
represents still another source of crank- 
ing power. Fig. 6 shows such a unit, 
consisting of two small 2-cylinder en- 
gines. 90 deg apart. on a common 
crankshaft. Engines operate on the 2- 
cycle principle; air exhausts part way 
down on the power stroke, with line 
pressure relieved during part of the 
upstroke. A rotary air valve, at left of 
unit in Fig. 6. times air admission to 
the cylinders. The motor drives through 
a Bendix geared to the flywheel. De- 
signed to operate at pressures up to 
250 psi, the motor runs satisfactorily at 
pressures as low as 100 psi. This per- 
mits connection to most standard com- 
pressed-air systems, a particular advan- 
tage in industrial plants and on ship- 
board where air systems are customarily 
installed for other purposes. 


Methods of Hand Cranking 


Only the smallest diesels can be man- 
ually cranked and then only with the 
aid of a decompression device and a 
fairly heavy flywheel to maintain speed 
after compression has been restored. To 
make starting of larger units by hand 
cranking possible, one builder arranges 
the engine to start as a gasoline engine. 
Opening a valve connects an auxiliary 
chamber with the working cylinder, 
lowering the compression. The same 
operation switches on high-tension igni- 
tion to a spark plug in the auxiliary 
chamber, shunts normal air supply 
through a starting carburetor, and 
opens a fuel-shutoff valve in the carbu- 
retor. The operator hand cranks the 
engine, which starts easily as a gasoline 
engine. After a short running period, 
he trips the starting lever and the now 
warmed-up engine swings over to diesel 
operation. 
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A Short Cut to Turbine Cycle Heat Rates—2 


> In THE FIRST PART of this article, 
October Power, calculations of the 
values t and U were detailed. Several 
interesting results are available from 
the data thus far presented. Among the 
more important is the ability to predict 
total quantity of steam extracted from 
the turbine as a percent of the throttle 
flow. We have previously deduced that 
the amount of steam extracted deter- 
mines the gain in heat rate over the 
non-extraction heat rate. Conversely, 
knowing the gain in heat rate, we are 
able to find the total quantity of extrac- 


tion. If it is expressed as a fraction of 
the throttle flow, the formula that ap- 


plies is: 
w 
(3) 1+w_ Lb per hr throttle flow 


U+t 
where: 

w = Total lb extracted per lb of condenser flow 

R = Rise in feedwater enthalpy effected by 
extraction feedwater heating, Btu per 

H, = Initial heat content at throttle, Btu per lb 

h = Final feedwater temperature at exit of top 
heater, Btu per lb 

U = Internal used energy of the turbine (with 
loss), Btu per lb 

t = 


In this formula PG’ designates the 


Lb per hr extracted 


1.00 
0.90 
4 
0.80 \ 
£ 1. To obtain gain in heat 
rate multiply the ordinate 5 
Gece by vawes from Fig. 6 and \ 
x Fig.2 (Pp and G) 
* 2. This curve applies with ac- 
0.80 any number 
% 3 It may be used with Eig. 7 
§ to obtain reduction in non- 
extraction heat rate. \ 
a0 \ 
0.20 
0 020 040 O60 ,0.80 1.00 120 140 160 180 2.00 


Fraction of Optimum Rise in Enthalpy 


Fig. 5—Loss due to variation from optimum feedwater enthalpy. This curve results from 
coordination of the shapes of the curves of Fig. 3 (October Power) 
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Number of Heaters 


Fig. 6—Percent of theoretical gain, with various numbers of heaters when heating to 
optimum feedwater temperature. See Fig. 2 (October) for theoretical gain 
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usual value of PG from Fig. 2 and 3 
(October Power) corrected to include 
the proper allowance for terminal dif. 
ference and pressure drop, flash losses, 
etc. The normal allowance is aboy 
0.5 to 1% in extraction heat rate, which 
means 0.5 to 1.0 x (1—PG) points in 
PG. lf C is the percent loss in extrae. 
tion heat rate due to cycle deviations 
from the theoretical cycle having zery 
pressure drop and zero terminal dif. 
ference, then PG’ = PG — C(1 — PC). 
The extraction quantities found hy for. 
mula (3) are strictly accurate pro. 
vided only that C is known accurately, 
As a matter of fact, normal values of ¢ 
have only a small effect on the frac. 
tional extraction as is clearly evident 
from a few calculations using formula 
(3) (see example 5 on page 80). 
Another important derivation of the 
data herein provided is the loss in 
internal output* resulting from ex- 
traction for feedwater heating. This loss 
in output results from the extraction of 
steam at points intermediate between 
the throttle and exhaust, the quantity 
extracted thereby being prevented from 
doing its full quota of work. The value 
of PG’ uniquely determines the loss in 
output, which may be found from the 
following formula: 
(4) Extraction internal output “Ut 


Non-extraction internal output 1—PG’ 


As in formula (3), the value of PG’ is 
the true gain over the non-extraction 
heat rate, including the proper allow- 
ance for cycle deviations from the 
theoretical. If the output ratio at the 
generator terminals is required, it may 
be found by increasing the above out- 
put ratio to take account of the gail 
in output due to reduced exhaust loss (1 
to 2.5%) and the change in mechanical 
and electrical efficiency (determined 
from data supplied by the manufacturer 
on generator and fixed losses). In fact, 
the correction to the uncorrected heal 
rate for change in turbine efficiency. 
previously discussed, results from the 
change in exhaust loss, which increast: 
the load for the same throttle flow, am 
as a result decreases the heat rate 
inverse proportion. In this sense the 
exhaust loss acts exactly as a_ purely 
external loss, such as generator los 

From Fig. 3 and 4 it is evident tha! 
there is a best, or optimum, feedwate 
temperature for any given steam (0 
ditions and number of heaters. It * 


=. 


*Internal output is the turbine output which = 
be obtained if the exhaust loss and mechanical 
were zero. 
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Further charts and methods, including computation of numerical 


examples, for quick estimation of gain due to feedwater heating 


however, frequently the case that the 
inal feedwater temperature in an ex- 
traction cycle is not the optimum, that 
is, the one which gives best perform- 
ance. It would be interesting, therefore. 
to have an integrated representation of 
the loss incurred by variation of the 
actual from the best feedwater tem- 
perature. Fig. 5 illustrates the varia- 
tion of the gain in heat rate over non- 
‘xtraction heat rate as the temperature 
tse in the feedwater heating system 
‘aries from the optimum rise (desig- 
tated by 100% in the abscissa) to lower 
wt higher values. This single curve, 
which is a correlation of the curves 
shown in Fig. 3, was constructed by 
‘alling the peak value of P 100% and 
the rise at which it occurs 100% (of 
the optimum rise). A plot of the vari- 
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Number of Heaters 
Fig. 7—Percent reduction in non-extraction heat rate at optimum feedwater enthalpy 
(derived curves) for various steam conditions and condenser pressures 


ous curves in Fig. 3 using these relative 
coordinates yields curves that are prac- 
tically coincident—so closely coincident 
that they may be considered as a 
single curve. 

If we knew both the optimum rise in 
feedwater enthalpy and the actual gain 
in percent of the non-extraction heat 
rate (P,G) at the peak of the curves in 
Fig. 3, then by entering Fig. 5 at any 
fraction of the optimum rise we could 
read the fraction of the peak gain 
(P,G), realizable at the given fraction 
of the optimum rise, and by multiplica- 
tion obtain the true gain at this rise. 
Furthermore, the loss due to departure 
from the optimum rise is directly avail- 
able, by subtraction from P,G. Fig. 6 
is a plot against number of heaters of 
the values of P at the peaks of the curves 


in Fig. 3. By inspecting the latter, it is 
apparent that the peak values of P are 
numerically equal to the fractional rises 
at which-these peak values occur. Fig. 6 
may, therefore, be used to determine 
either the fraction of the rise at which 
maximum gain occurs, or the fraction 
of the theoretical gain obtained at this 
fractional rise. To obtain the true gain. 
PG, at the peak of the curves in Fig. 3. 
calculations were made for various 
steam conditions and plotted in Fig. 7. 
These curves graphically present against 
number of heaters the uncorrected gain, 
P,G, for most commonly used steam 
conditions at two different back pres- 
sures. Linear interpolation may be used 
for pressure, temperature and exhaust 
pressure. The values found from these 
curves are uncorrected for cycle (0.5 
to 1% in heat rate) and change in tur- 
bine efficiency (1 to 2.5%). The curves 
are extremely convenient in that we 
may read directly, without any calcula- 
tions whatsoever, the gain obtainable 
by heating the feedwater to the best 
temperature. 

Using Fig. 7, we can obtain the gain 
at the optimum feedwater temperature, 
that is, at the fraction of the possible 
rise in Fig. 6. If the actual rise is less 
than this, then from Fig. 5 we may 
read a multiplying factor to be applied 
to this gain, yielding the uncorrected 
gain at the actual rise. 


Advantages of Method 


The advantages of such simple repre- 
sentation are many. In graphical form 
are shown all the important variables. 
The engineer’s mind in general reacts 
to curves of data more readily than to 
a series of isolated numerical results ob- 
tained by laborious calculation and sub- 
ject to the errors inherent in such long 
and tedious calculations. These curves 
and tables accomplish several impor- 
tant results: 


1. They show that there is a definitely 
fixed optimum feedwater temperature 
and enthalpy rise for each set of steam 
conditions and number of heaters (Fig. 
3 and 4). 

2. They indicate immediately and 
graphically the change in heat rate due 
to changing number of heaters (Fig. 7). 

3. They show graphically the effect of 
a higher or lower feedwater tempera- 
ture (Fig. 5). 

4. They show that the gain in heat 
rate at higher pressures is a result not 
only of the improvement in the non- 
extraction heat rate but also of the 
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greater gain due to feedwater heating 
(Table 1 [October Power] and Fig. 7). 

5. They indicate that increase in tem- 
perature at a given pressure has two 


opposing effects: The non-extraction 
cycle efficiency improves but the pos- 
sible gain resulting from feedwater 
heating decreases, still giving, however, 


a net gain (see Table 1 and /'ig, 7). 

6. They illustrate clearly ihe ¢. 
creasing value of each successiy.. heate; 
added to a cycle (Fig. 6). 


Examples of Method 


Only complete familiarity with the factors presented herein 
enables the user to perform the many possible operations. 
To facilitate an understanding of the elementary methods of 
using the curves, nine examples are given herewith, covering 
the following problems, to: (1) find the value of additional 
heaters, (2) find the optimum feedwater temperature, (3) 
find the loss due to “underheating,” (4) find the state-line end 
point, given necessary data, (5) find the condenser flow for 
a given cycle, (6) find the condenser duty, (7) find the ex- 
traction throttle steam rate, (8) find the heat rate, (9) com- 
pare two plants having different steam conditions with: (a) 
constant turbine efficiency, (b) actual turbine-generator effi- 
ciencies as they vary in practice, and (c) actual turbine-gen- 
erator efficiencies, including the difference in feed-pump 
power. 


1. What is the gain in heat rate due to using five heaters in- 
stead of four at 425-F feedwater temperature? At 350-F feed- 
water temperature? 


Steam conditions: 800 psi, g, 850 F, 1 Hg. 

hues =512.3 —h. =465.2 (= possible rise) 

hes = 402.3 hos —h, =355.2 % of possible rise = 76.4 

= 321.6 haso—h, = 274.5 % of possible rise = 59.0 

Optimum rise (Fig. 6) =76.5% (of possible rise) for 4 heaters 
= 80.0% (of possible rise) for 5 heaters 


425 F 350F 
Rise— % of optimum... 4heaters 5 heaters 4heaters 5 heaters 
76.4 76.4 59.0 59.0 
— =99.9 ——=95.5 ——=77.1 ——=73.7 
76.5 80.0 76.5 80.0 
The % of gain at optimum 
feedwater temperature 
100 100 96.0 94.5 
Gain at optimum feed- 
water temperature (Fig. 
10.65 11.19 10.65 11.19 
10.65 11.19 10.22 10.57 


Therefore at 425-F feedwater temperature the five-heater 
cycle is 0.54% in non-eztraclion heat rate better than the four- 
heater cycle, or there is an improvement due to five heaters of 

0.54 
1-0.1065 
At 350-F feedwater temperature the five-heater cycle is 
0.35% in non-eztraclion heat rate better than the four-heater 
cycle, or there is an improvement due to the five heaters of 

0.35 
1-0.1022 
(These values neglect a small additional gain due to the 
slightly lower exhaust loss when using five heaters, but 
this is negligible.) 


=0.60%, in actual heat rate. 


=0.39%, in actual heat rate. 


2. What is the optimum feedwater temperature for three 
heaters at the above conditions? 


Optimum rise is 70.8% of the “‘possible rise” (from Fig. 6) 
Possible rise = 465.2 Btu per Ib. 
0.708 X 465.2= 329.4 


h, = 47.1 
h = 376.5 


From steam tables at 376.5 Btu, the optimum temperature 
is 401.4F, which checks Fig. 4. 

3. What is the loss in the four-heater cycle of example | jj 
we use 350-F feedwater temperature instead of the optimun 
feedwater temperature? 


Gain at optimum rise, P,G = 10.65% (Fig. 7) 
Realizable fraction at 350-F = 96.0 (Fig. 5) 
Loss in % of non-extraction heat rate = 10.65 (1-0.96) = 0.13 


Loss in % of extraction heat rate = =0.48°, (in. 


crease in heat rate) 


4. What is the state-line end point of a unit for which the 
following data is known? 


35,000-kw unit: steam conditions: 800 psi, g, 850F, 1 in. Hg 

Non-extraction steam rate at 35,000 kw = 7.55 Ib per kwhr 

Unit is 3600 rpm, hydrogen cooled, and has a last stage 
annulus area of 41.7 sq ft 


Theoretical steam rate* =6.120 


3412.75 
6.120 


Throttle flow = 35,000 X7.55 = 264,250 lb per hr 
Estimated exhaust moisture = 11.9% 
“.exhaust specific volume = 652.3 (1-0.119) = 575 
264,250 X 575 
3600 x 41.7 1°12 fps 
From Fig. 10 of reference(**) the exhaust loss is 26.5 Btu 
26.5 
557.6 
From Fig. 8 of reference(**). the generator efficiency is 
98.4%, or the losses are 569 kw 


AE= =557.6 Btu per lb 


Annulus velocity = 


The % exhaust loss is, therefore, 


From Fig. 9 of reference(**) the mechanical losses are 295 kw 
Total losses are 864 kw, and the mechanical and electrical 
efficiency is: 


864 
1- 35864 = 97.59% 
From formulas (1) and (2) October Power 
3412.75 


35 .9759 X (1—0.0475) 186-3 Btu 

H. =1426.6—486.3 =940.3 =state-line end point 
Moisture =14.8% (instead of the previously estimated 

11.9%) 
Recalculating the exhaust loss using this new value of the 
moisture, we get 25.5 Btu at an annulus velocity of 97! 
fps., or 4.57% EL. Substitution in the formula for U, 
a second approximation to U of 485.4 is obtained, which i: 
sufficiently accurate without further trials. 
The state-line end point, H., then is 

H,=1426.6—485.4 =941.2 Btu per Ib 
5. What is the condenser flow for the previous example whet 
five heaters are used to heat to the optimum feedwater tel 
perature? 
P,G=11.19% U =485.4 H,=941.2 


t= (941.2-47.1) =894.1 
Possible rise = 512.3 —47.1 =465.2 


sas 7 Ta Steam Rate Tables by J H Keenan and F G Keyes, ASME, New York, 


N. 


***Relative ‘Engine Efficiencies’ Realizable for Large Modern Steam-Turbine = 
ator Units’ by G B Warren and P H Knowlton, A4SMB Transactions, Feb. 194) 
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Optimum rise = 0.800 X 465.2 =372.2 Btu 
h =372.2+47.1 =419.3 =enthalpy of feedwater 
\llow | % for cycle losses, which gives a corrected value of PG: 
PG’ =11.19—1.0 (1-0.1119) = 10.30% 
Then, using formula (3): 


10.30 485.4 
372.2 + | —— (1426.6—419.3 


1379.5 
= 0.3153 or 31.53°7 of the throttle flow 
Note that if the eyele correction is zero, the extraction is 
31.97%.) 
Condenser flow is 264,250 (1-0.3153) = 180,932 Ib per he 


6. What is the condenser duty in the above example? 


fhe exhaust annulus velocity for extraction operation will 
be 978 (1-0.3153) =670 fps 

From the exhaust loss curve of reference (**) the exhaust 
loss is 13.0 Btu per lb of condenser flow 


485.4 
efhicien = 
nterna ciency 1 557.6 


87% (unchanged, even though 
steam is being extracted) 
Exhaust heat content, including exhaust loss, then, is: 
941.2 + (0.87 XK 13.0) = 952.5 
Condenser duty = 180,932 (952.5 —-47.1) = 163,816,000 Btu 
per hr 


7. What is the extraction throttle steam rate? 


From formula (4) 
372.2 
Extraction internal output _ 1379.5 
Non-extraction internal output 1—0.1030 
From example 6 the exhaust loss is 13 Btu per lb when operat- 
ing With extraction, hence the kw exhaust loss is 


180,932 X13 0.87 
3413 = 600 kw 


ad the bleeding net output of the turbine unit, assuming 
no electrical or mechanical losses, is: 


35,000 
0.8139 : 


The generator and fixed losses for this load are found 
\**) to be 843 kw, hence the net load is 29,145 kw and the 
extraction throttle steam rate is: 

264,250 
29,145 


) — 600 = 29,988 kw 


= 9.067 lb per kwhr 


8. What is the heat rate of the cycle? 


6. 
Method A: Over-all efficiency ae = 81.06% 


7.55 
Non-extraction theoretical heat rate = 8443 Btu per kwhr 
8443 
Non-extraction h = = . 
xtraction heat rate 0.8106 10,415.7 Btu per kwhr 


(also: 7.55 X (1426.6-47.1) = 10,415.2) 
PG = 11.19% and allowing 1% in heat rate for cycle losses 
corrected P,G = 11.19 — 1 (1-.1119) = 10.30% = PG’ 


264, 250 


Since the exhaust flow is = 6340 lb per hr per sq ft 


it would appear from the text of Part 1 (October Power) 
that we ought to allow about 214% for improved turbine 
ficiency. The heat rate, then is: 

10416 (1-0.1030) 0.975 = 9110 Btu per kwhr 
and the throttle steam rate is: 


9110 
1426. 6-419 .3 
hence the load is: 
264,250 
———— = 29.218 k 
9 044 


(The failure to obtain an exact check results from the slight 
error in the assumption of the gain due to exhaust loss.) 
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Method B: Using the data of Examples 5 and 7, the heat rate 
may be found directly: 
9.067 (1426.6-419.3) = 9133 Btu per kwhr 


9. What is the approximate difference in heat rate of two 
40,000-kw turbine cycles, using 3600 rpm units? 


(A) 1200 psi, g, 900-F, 1 in., 5 heaters (optimum rise) 
(B) 800 850-F,1 “ Sheaters( “ 

(a) with constant over-all efficiency, (b) with the actual effi- 
ciencies, (¢) including difference in boiler-feed pump power 
as well as difference in turbine-generator efficiency. 


(a) Assume the turbine-generator efliciencies both to be 80% 


8090 
1200-psi plant: oe (1-0.121) 0.975 = 8667 Btu per kwhr 


8113 
800-psi plant: (L- 0.112) 0.975 = 9137 Btu per kwhr 


0.80 

Thus the 1200-psi plant is better by 5.14%, neglecting 
difference in turbine efficiency and boiler-feed-pump power. 
(b) From Fig. 5 of reference (**) the relative efliciencies 
of the turbine-generators may be found: 

At 300-F superheat the over-all efficiency of the 1200-psi 

At 300-F superheat the over-all efficiency of the 800-psi 

The superheat actually is about 330F in each case, hence 
from Fig. 6 of reference (**), these efliciencies are both ac- 
tually 0.5% better, or 77.59°% and 78.79%, respectively. 
The 1200-psi machine efliciency is: 


1.20 
779" 1.52°% poorer than the 800-psi machine 
hence the 1200-psi plant is better by only: 
1-0.0514 
= 3.68% when 


turbine efficiency is taken into account (still neglecting 
the effect of boiler-feed-pump power on the comparative 
heat rates.) This difference assumes equal exhaust losses 
on the two machines. 


(c) The approximate throttle flows for the two machines may 
be found, as in the previous examples, to be: 


for the 1200-psi machine = 372,000 Ib per hr 
for the 800-psi machine = 372,400 lb per hr) 


The enthalpy rise across the pump, assuming 70% efliciency, 
is, from the steam tables: 


at 40,000 kw 


3.2 

07 = 4.57 Btu for the 1200-psi plant 

07" 3.00 Btu for the 800-psi plant 


These values allow 25% excess pumping head for friction, etc. 
Assuming the pump handles the full throttle flow, the pump 
input, expressed in kw, is: 
372,000 
3413 


372, 400 
00-psi:—_—__ X 3.00 


xX 4.57 = 498 kw 


1.25% of main genera- 
tor output 


327 kw = 0.82% of main genera- 
tor output 
The input to the boiler-feed pump is returned to the feed- 
water as heat and thus recovered at the cycle efficiencies 
which average about 37%. Hence the net difference in 
feed-pump power is: 
(1.25 —0.82) (1-0.37) = 0.27% in favor of the 800-psi plant 
The true comparison, therefore, is for equal exhaust loss: 
3.68°, —0.27 = 3.41% in favor of the 1200-psi plant. 
In a specific case the choice of exhaust sizes may slightly 
raise or lower this figure. 
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Carbon Dioxide Guards Critical Generators 


And stands ready to snuff out fire before the rotor fans it into a flaming 
mass of melted copper and iron. P W Eberhardt, Walter Kidde & Co, 


> THe mine and reduc- 
tion-works power plant at Morenci, Ari- 
zona, furnishes power for such miscel- 
laneous services as haulage locomotives. 
crushing plant, concentrator, smelter, 
repair shops and town site. The devel- 
opment is the largest complete, coordi- 
nated works of the sort to be planned 
and built from scratch. Bigger ones 
exist, but they represent a series of 
gradual extensions and additions to the 
original layout. 

Plant generates power with three 
General Electric and one Westinghouse 
15,000-kw turbogenerators. Original 
plans called for three units with space 
provided for another, but war-produc- 
tion demands required installing the 
fourth unit years ahead of time. Lack 
of an outside power source and material 
shortage increased the desirability of 
protecting these critical machines 
against damage, so naturally plant de- 
sign incorporated an adequate _fire- 
fighting system. 

One important point to consider in 
fighting fire is the time element. Engi- 
neers have found that gas-discharge rate 
is the critical factor in efficient and ef- 
fective extinguishment. The system fur- 
nished by Walter Kidde & Co, there- 
fore, was designed to deliver directly 
to the danger point sufficient carbon 
dioxide to snuff out flame almost in- 
stantaneously. This stops further prop- 
agation. Additional gas injected dur- 
ing shutdown compensates for leakage 
as the incandescent glow cools. 


Deceleration Period 


Morenci generators have a decelera- 
tion period of 25 min without applica- 
tion of the field. This means that at 
least a 25% carbon-dioxide concentra- 
tion, sufficient to reduce the oxygen 
content of the air below the combustion 
point, must be maintained for approxi- 
mately half an hour. A dual discharge 
system fed from either a main or reserve 
bank, each made up of twelve 50-lb cyl- 
inders of liquefied carbon dioxide, ac- 
complishes this. Reserve bank provides 
protection when the main one is used. 

The 12-cylinder bank is divided into 
two parts: Four cylinders, manifolded 
into a common header, discharge 
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describes an installation and explains how the discharge can be controlled 


through two large orifices, and the re- 
maining eight, similarly manifolded as 
a separate unit, discharge through a 
very fine orifice. The valve frame con- 
tains four 34-in. initial and four 14-in. 
delayed automatic distributing valves in 
tandem; one of each serves each gen- 
erator. They discharge simultaneously. 

A 34-in. steel pipe carries initial dis- 


pee 


charge, and for the delayed system, 
\%-in. brass pipe is used. The initial. 
discharge line terminates with two 
shielded nozzles, delayed-as. 
charge pipe carries a .0995-in. shielded 
nozzle—all placed in the intake air duet 
of each generator close to the rotors so 
that carbon dioxide reaches the wind- 
ing without delay. Although all cylin. 


Fig. 1—Smelier furnishes waste heat to generate 40% of reduction-works steam 
requirements. Two natural gas-fired boilers, with oil standby system, supply remainder 


Fig. 2—Power requirements originally estimated at a 2-generator load soon jumped 
to such proportions that a fourth generator (not shown) was needed to provide spat 
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Nozzles in intake air 
duct close to rotors —-----—~ 


Thermostats in exhaust air duct as close 
to underside of rotor as possible 


Break-glass [: 
switch cases, 
‘ 


trap 


~ 


ders in one bank discharge simultane- 
ously, smaller nozzle on delayed line 
lengthens its discharge time to ¥% hr. 
The system is fully automatic, and 
can be actuated by any one of the four 
following methods: 


1. Thermostats in each machine: Two 
212-F single-pole bimetallic thermo- 
‘ats, placed in the exhaust air duct as 
close to the underside of the rotor as 
possible, serve each generator. Here 
they get the down-draft of heated air as 
it goes to the surface coolers beneath. 
When this air gets hot enough to actu- 
ate the thermostat, it closes an electric 
dircuit to solenoids that open the proper 
directional valves and release carbon 
dioxide to that particular generator. 


2. Bivak-glass control station for 
tach generator: This provides push- 
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Fig. 3—Nozzles placed in the generator-air intake discharge the gas in the immediate 
vicinity of winding. Immediate diffusion starts smothering action on the fire 


button control so that if a fault occurs, 
or a bit of smoke appears, or for any 
other reason fire-prevention measures 
are necessary. the system can be oper- 
ated without waiting for the thermostat 
to reach actuating temperature. 


3. Differential relay tripping: Rever- 
sal of current flow, from a short circuit 
or ground within the machine, causes 
the differential relays to function. This 
operation closes a multi-contact switch 
that automatically shuts down the gen- 
erator and energizes the fire-extin- 
guisher system. 


4. Manual operation: A mechanical 
release permits operating the system 
mechanically in the event that no poten- 
tial is available to energize the auto- 
matic fegtures of the electrical circuit. 
Manual tripping consists of opening 


Fig. 4—Differential relay action, a de- 
pendable indication of internal trouble, 
and temperature thermostats actuate trip- 
ping devices automatically. Manually op- 
erated switch located at each generator 
gives an additional tripping station 


valves at the generator aftre and at 
cylinder manifold, and dropping the 
cylinder valve weights. 

Any one of these original operations 
produces three results: Opening (1) 
the initial and (2) the delayed dis- 
charge valve at the generator involved, 
and (3) tripping all cylinder releases. 

In spite of precautions against pos- 
sible failure of any one method of initi- 
ating the discharge, it is important that 
the operator be assured that carbon 
dioxide is actually flowing into the dis- 
tressed machine. A _pressure-operated 
switch inserted in the initial-discharge 
line provides this signal; carbon diox- 
ide passing through the pipe to the 
generator exerts sufficient pressure to 
operate the switch and close an elec- 
trical contact, lighting a red light in 
the switch case and/or sounding a bell. 

A green supervisory light on the 
other side of the switch box burns con- 
tinuously as long as electric potential 
is applied to the electrical circuits of 
the extinguishing mechanism. (For 
emergency operation many power sta- 
tions use batteries. 

Finally, a throw-over switch con- 
nected in the main control circuit pro- 
vides for shifting control to the reserve 
supply of cylinders after the main bank 
has been discharged. The latter can 
then be recharged to act as the reserve 
source of protection. 

No generator fire has yet occurred, 
but engineers responsible for plant op- 
eration have the assurance that such an 
emergency will be met instantly with 
sure countermeasures, and that their 
vital war-production plant will not be 
knocked out by disastrous and costly 
generator fires. 
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Before selecting the prime 
mover, study fuel or power 
costs* because these expenses 
reach substantial sums in a 
year’s time. Even though its 
first cost is higher, the driver 
that shows lowest fuel cost 
generally proves to be the 


most economical investment 


P CALCULATING THE cost of 
pressor-system operation begins with 
initial purchase and installation. This 
means giving full consideration to 
power, labor, maintenance and depreci- 
ation costs, interest on investment, type 
of compressor, accessory installation, 
piping and connections, and distribu- 
tion-line leakage. 

Many factors enter into the selection 
of a prime mover. One of the first 
should be fuel cost and availability. In 
regions of low-cost electric power, an 
electric drive may be considered favor- 
ably. In localities where fuel oil is 
cheap and readily available, a diesel 
drive may be best. If low-priced coal is 
plentiful, surplus steam available, or 
considerable steam needed for process 


com- 


* Cost data supplied by Compressed Air Institute 


Fig. 1—A plant served with dependable electricity at reasonable rates and requiring 
no steam for process work usually finds electric-motor drive economical 


work, steam may be the economical 
answer. An abundant, reasonable sup- 
ply of natural gas indicates a gas en- 
gine as prime mover. 

When studying the fuel situation, 
compute the comparative cost of trans- 
forming energy stored up in these 
sources into a given quantity of com- 
pressed air, say 100 cfm at the required 
pressure. 

Before using Cost Tables 1 to 5, deter- 
mine from Table 6 bhp required to 


lo deliver 
100 cu ft 


TABLE 1—Coal Cost at One Dollar per Ton to Compress and Deliver 
100 Cu Ft of Free Air 


Multiply figures by price of coal in dollars per ton; ton = . 


Thp Pounds of sleam per ihphr required by the engine 


free air 
per min 


compress and deliver 100 cfm. Horse- 
power varies with discharge pressure 
and altitude. Mechanical and compres. 
sion efficiencies of the machine also el- 
fect power input, but to a smaller de- 
gree. Time required to compress this 
given quantity of air need not be con- 
sidered when determining cost from the 
tables, but the figures given must be 
adjusted to prices prevailing where the 
plant is located, as follows: 

Steam-engine drive. To obtain coal 
cost, first determine steam consump- 
tion and indicated horsepower required 
to compress 100 cfm at the necessary 
pressure. 

Suppose coal costs $1.00 a ton and 
each pound evaporates 7 lb of water. 
Refer to Table I, which gives coal cost 
based on $1.00 per ton, to compress and 
deliver 100 cu ft of free air. If the com- 
pressor requires 16 hp and uses 24 lb 
of steam per indicated horsepower, then 
the figure (column one, line one) is 
0.0457 cents. 

This gives a basic figure that may 
be multiplied by the actual coal price 
and evaporation factor of the particular 
steam generator. For example: If coal 
is $4.00 a ton, cost is 4. 0.0457, or 
0.1828 cents. Then, if the boiler evapor- 
ates 8 lb of water per lb of coal 7% X 
0.1828 = 0.1599 cents, cost per 100 
cfm of air. 

Diesel-engine drive. Assume the com 
pressor is to be driven by a diesel et 
gine requiring approximately the samé 
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5 
Let’s Compare Compressed-Air Fuel Costs 
000 
2% 2% 2% 30 32 34 36 «638 
16 0457 .0495 .0533 .0572 .0610 .0634. .0680 .0724 .0762 .0800 
18 0514 .0557 .0600 .0643 .0686 .0714 .0772 .0814 .0857 .0900 
20 0570 =.0619 .0667 .0714 .0762 .0793 .0857 .0904 .0952 .1000 
22 0627 .0681 .0733 .0785 .0838 .0872 .0943 .0995 .1047 .1100 
24 .0684 .0743 .0800 .0857 .0914 .0951 .1029 .1085 .1142 .1200 
26 0741 .0805 .0866 .0929 .0990 .1030 .1114 .1175 .1238 .1300 
28 0798 .0867 .0933 .1000 .1066 .1109 .1200 .1266 .1334 .1400 
30 0855 .0929 .1000 .1071 .1142 .1189 .1285 .1357 .1429 .1500 
8&4 (740) 
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indicate horsepower. Table 2 gives 
jyeloil cost to compress 100 cfm of 
jee air at an oil consumption of one- 
jalf pint per bhphr. With oil three cents 
, gallon and an indicated horsepower 
of 16, total cost, obtained from the 
ble, is 0.050 cents per 100 cfm. 


Gasoline-engine drive. Table 3 gives 
xsoline cost based on consumption of 
oe pint per bhphr. This amount does 
wt vary greatly, but when there is 
wriation. figures in the table should be 
changed accordingly. If gasoline costs 
ight cents a gallon, then (line one, 
column one) cost is 0.267 cents to de- 
iver 100 cfm of free air at 16 ihp. 


Gas-engine drive. Table 4 is based 
m gas having a heating value of 1000 
bu per cu ft. If it has a different heat 
content, change the figures proportion- 
ately. For 16 ihp and gas at ten cents 
yr 1000 cu ft, cost is 0.026 cents. 

With internal-combustion engines, 
sive consideration to energy dissipated 
in the cooling system and through the 
exhaust and lubricating oil. Some of 
this otherwise wasted energy may be 
reclaimed by heat exchangers for cer- 
in manufacturing processes or for 
heating. 

Electric-motor drive. In selecting 
motors, study carefully starting torque, 
darting current and suitable flywheel 
elect. The squirrel-cage induction 
notor usually drives belted or high- 
yeed direct-coupled compressors. But 
wen on these smaller machines the 
yichronous motor is sometimes used 
heause of its capacity for power-factor 
correction. 

This motor has become standard in 
‘es ranging from 60 to above 2000 
bp. It has high efficiency, especially 
at partial loads, eliminates belt loss 
aud reduces floor space and mainte- 
nance costs. 


Consider Efficiency 


Cost of electricity in Table 5 is based 
m 100% motor efficiency. With power 
atone cent per kwhr and a compressor 
requiring 16 bhp, cost of delivering 
100 cfm of air is 0.200 cents. For ex- 
ample, if the current costs six cents 
per kwhr, then 6 X 0.20 = 1.2 cents to 
deliver 100 cfm. If the motor operates 
at 90% efficiency, 1.2 .90 = 1.33 
cents per 100 cfm. 

In computing energy cost, include 
factors such as motor efficiency, load 
factor and the sliding scale of elec- 
ical-energy charges. At full load, 
efficiency of a motor rated at 108 bhp 
8 91%. and it consumes 88.5 kwhr. 
\t 75% load, with 84 bhp and 90.4% 
motor efficiency, current consumption 
's 69.4 kwhr. At one-half load, with 
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TABLE 2—Fuel-Oil Cost in Cents to Compress 100 Cu Ft of Free Air 


lo deliver 
100 cu ft 
of free air 


per min 


Oil consumption one-half pint (about .46 lb.) per bhphr 


Based on fuel oil with effective heat value of 18,500 Btu per |b. 
Price of fuel oil, cents per gal. 


TABLE 3—Gasoline Cost in Cents to Compress and Deliver 


100 Cu Ft of Free Air 


Gasoline consumplion one pint (about .76 lb) per bhphr 


Bhp 
to deliver 
100 cu ft 
free air 
per min 


Price of gasoline, cents per gallon 


16 
18 
20 
22 
24 
26 
28 
30 


TABLE 4—Gas Cost in Cents to Compress and Deliver 


100 Cu Ft of Free Air 


Based on fuel consumption of 10,000 Biu per bhphr 


Bhp 
lo deliver 
100 cu ft 
of free air 
per min 


Rate based on 1000 Btu gas. 
Cost of gas in cents per thousand cu ft 


20 30 


16 
18 
20 
22 
24 
26 
28 
30 


3 4 5 6 7 8 9 10 
16 050 067 .100 .133  .150 .167 
22 069 092 .138 .183 .206 .230 
26 190s «272 
30 094 125 156 .219 250 .281 314 
al 
| 8 9 10 ul 12 13 lt 15 4 
300 .388 .375 .413 3 
.413 .458 .596 642 .688 
400 .450 .500 .550 .600 .650 .700 .750 
433 .488 .650 .705 .759 .813 
500 .563 626 .688 .750 .875 .938 
d 
y 
d 
b 
10 15 35 40 45 
ar 
026 .039 .052 .065 .078 .104 
033 .049 .065 .081 .098 114 .130 .146 
042 063.085) 90 
045 .068 .114 .182 .205 
049 .073 .098 .122 .170 
ne 
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89% efficiency and 60 bhp, ele: trica] 
TABLE 5—Cost of Electric Current in Cents to Compress and Deliver | ©omsumption is 51 kwhr. 


: Air leaks in pipelines are an por. 
100 Cu Ft of Free Air tant cost item, but may be eff: ctvely 
reduced through proper mainte iance. 
Leaks in valves and joints indiv: ually 


seem small and insignificant, ‘ut 


Based on 100% motor efficiency 


La 


Bhp number represent an apprecialh.. loss 
to deliver Price of electric current per kwhr-cents in com — capachy. 
100 cu fl Suppose air costs six cents per thou. 
Sree air sand cu ft at 100 psi. Amount of air 
per min. 1 1.5 2 2.5 3 3.5 4 4.5 5 wasted per month from a %-in. open. 
ing (based on a nozzle coefficient of 
16 3 A 5 7 8 9 1.0 
18 225 337 45 1562 675 9 1.012 1.125] 6,671,890 cu ft. At a cost of sis 
20 25 625 875 1.0 1.125 1.25 cents per thousand cu ft, monthly loss 
22 275 412 962s is $400.31. talled 
24 3 456 75 9 1.05 1.2 1.35 1.5 If size of opening is %4-in., monthly Hg 
26 325 487 .65 .975 1.137 1.3 1.46 1.625 loss is $175.25. A %%-im. opening leon 
2 35 86.5257 875 1.05 1.225 1.4 1.575 1.75 ‘in. $10.94: . they m 
30 375.562 75 937 1.125 1.312 1.5 1.687 1.875 
1 /32-in., $2.73. 
One of the best possible ways to de. ow 
rected 
termine the extent of air leakage is to § 
dificul 
find out how long the compressor must sian 


TABLE 6—Approximate Bhp Required by Compressors* run to keep a specified pressure in the 


lines when they are completely shut “~~ 

Figures are bhp per 100 efm of free air actually delivered off. By converting this time into amount — 

Altitude Psi Gage: Single Stage | Psi Gage: Two Slage easily be calculated. Not only does me 
Feet - —— careful leak-prevention maintenance 
ae _ @ _ 8 100 | 60 v0 100 125 more than pay for itself, but it may by - 
0 16.3 19.5 991 | 71 213 in some instances make increased com 
1,000 16.1 19.2 21.7 14.5 16.8 18.7 20.9 pressor capacity unnecessary. — 
2,000 15.9 18.9 21.3 14.3 16.5 184 20.5 the 
3,000 | 15.7 186 29 | 140 161 180 200 Distribution Losses as that 

4,000 15 18.2 20.6 13.8 15.8 17.7 19.6 Another item that should be care- 

5,000 5.2 79 20 3 13.5 i535 173 19.2 fully watched is the collection of water nie 
6,000 | 15.0 176 20 | 133 If 170 188 or oil in the air lines. This, of course, Hj") 
7,000 14.7 17.3 19.6 13.0 4.9 16.6 13.4 may he so great that efficient and de. gg "sh 
8,000 14.5 17.1 19.3 12.7 14.6 16.2 18.0 pendable operation of the compressed- @j ©! 
9,000 14.3 16.8 18.9 12.5 14.3 15.9 17.6 air system becomes impossible. Com- fm she 
10,000 14.1 18.6 23 15.6 17.2 pered with this, the expense of coming | 
12000 13 15.9 17.9 118 135 15.0 16 5 the air to remove moisture after com- 
14,000 | 13.1 152 172 | 13 12.9 W3 157 pression is almost negligible. 
*Bhp varies with size and type Savings are effected by proper con ie 

of compressor From Compressed Air Data trols for plants that use small — id : 

of compressed air over long periods. “°° of 

Such controls prevent the compressor §“*S | 

from running during periods when air with th 

is not needed. ‘or bes 

Remember that operating expenses Low: 

far exceed the entire first cost of com Jj" he 

pressor equipment. Careful selection. split ce 

thorough knowledge of compressor ca J" the « 

pacity and constant attention to mainte: emblin 

nance details all add up to better per 4 

halves 


formance and greater over-all economy. 

Tables are computed on assumed 
values. Base figures, such as fuel-heat 
rate, fuel consumption per bhp and 
fuel cost, may not agree with local 
fuel figures and should be adjusted t¢ 
prevailing values. 


dccurat 
lalves 
them l 
mallet 

All. 


centric 


care 

*pider 

: rue, A 

Fig. 2—Investigate internal -combustio! @ ‘bl 

drive when rates for the kind of fuel “y 

used in these prime movers are low Bc 


enough to give economical operation Hosen 
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> WHEN ELECTRIC MOTORS are in- 
stalled, long trouble-free service is ex- 
pected of them. But to attain this end 
they must be kept clean and inspected 
at regular intervals. If this is done most 
small faults will be found and cor- 
rected before they develop into serious 
difficulties that may cause a shutdown 
and expensive repairs. 

Brushes and brush rigging. Adjust 
brush holders to clear collector rings 
by approximately 14 in. Don’t let brush 
shunts touch each other or any part of 
the brush rigging. Fit brushes to rings 
by drawing fine sandpaper under each 
oe in the direction of rotation, while 
pressing the brush against the ring un- 
til the brush-face contour is the same 
as that of the ring. 


Brush-Spring Tension 


Adjust spring tension to obtain a 
bush pressure on the ring of 2.5 psi 
fr carbon, and 3.5 psi for metallized 
brushes. Make pressure equal on all 
brushes so that the total current divides 
equally between them. Brushes must 
move freely in their holders. If they 
have a tendency to stick, rub their sides 
with fine sandpaper and clean the in- 
ide of the brush holders pockets. Al- 
ways use the grade brushes supplied 
with the motor as it is the correct one 
for best results. 

Low-speed collector rings. Motors 

‘at have split rotor spiders also have 
lit collector rings. Bolts at the split 
i the‘rings must be removed when as- 
embling the spider. 
Dowels are provided so that the 
talves of the collector rings can be 
«weurately bolted together. If the ring 
alves do not fit together exactly, line 
‘em up by tapping with a rawhide 
nallet or wooden block. 

\ll collector rings are turned con- 
‘ntric with the bore of the hub and, 
‘care is taken in assembling the 
‘pider on the shaft, the rings will run 
ue. An eccentricity of #r in. is per- 
uissible on low-speed machines. If ec- 
‘ntricity is greater than this, slightly 
“sen the nuts on the collector studs 


Better Maintenance for 
Large Synchronous and Induction Motors 


How to take care of minor troubles before they develop into serious faults 
that cause unexpected shutdowns, expensive delays and repair bills, as 
told by H E Keneipp, service engineer, Westinghouse Electric & Mfg Co 


To obtain best operation, measure clearance of the brush holders from the slip 
rings, and adjust the holders so that they clear the rings by approximately 4 in. 


and lightly tap the rings into position. 
A dial gage is convenient for measuring 
eccentricity. 

High-speed collector rings. High- 
speed collector rings must run true at 
all times. If they don’t, grind or turn 
them to restore a smooth and true con- 
dition. Hand grinding or turning is not 
advised because this method may actu- 
ally increase eccentricity. 

Brush and ring troubles. Keep col- 
lector rings and brush rigging clean at 
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all times. Dirt and dust accumulations 
may cause a flashover. Lack of proper 
care and maintenance cause most col- 
lector-ring troubles. 

Remove black spots that appear on 
collector-ring surfaces by lightly rub- 
bing with fine sandpaper. These spots 
are not serious in themselves, but they 
cause the rings to pit. If removed as 
soon as found, however, they do no 
harm to the rings. 

Sometimes an imprint of the brushes 
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appears on the surface of the collector 
rings. This usually occurs on a machine 
subjected to moisture or acid fumes. 
When the machine is shut down, the 
fumes act upon the ring surface except 
where the brushes contact, and may 
cause a slight burning as the ring 
rotates. 

Brush imprint on the rings may also 
be due to a slight unbalance in the 
rotor which causes a jerk or movement 
in the ring once in every revolution. 
This makes the brush jump slightly, 
producing a small are that burns the 
brush imprint on the ring. Elliptic or 
egg-shaped rings may also cause this 
condition. Brush imprints caused by 
moisture or fumes occur at any point 
where the» motor happens to stop. Im- 
prints due to unbalance always occur 
at the same place on the ring. 


Reverse Polarity 


Since there is always an electrolytic 
action between the brushes and_ the 
surface of steel rings. reversing the 
polarity of the rings at intervals of two 
weeks improves synchronous motor col- 
lector-ring operation. Brushes and rings 
of wound-rotor induction motors may be 
burned if a heavy load is started with 
too little resistance in the secondary 
circuit. 

Cleaning insulation. Keep electrical 
machinery free from accumulation of 
dirt that clogs ventilating ducts and 
forms conducting paths between bare 
electrical parts. 

Compressed air effectively removes 
dirt which does not adhere to surfaces 
too tightly. Keep the air free from mois- 
ture and its pressure below 50 psi to 
avoid damage to the outer covering of 
the insulation. 

When dirt contains grease or oil, a 
solvent usually is required to remove 
it. Clean by sponging with rags wet in 
the solution, applied sparingly, and 
thoroughly dry the insulation afterward, 
to thoroughly remove the solvent before 
it has time to damage the insulation. 
The solvent is generally benzine or 
carbon tetrachloride, or a mixture of 
the two. Use these compounds care- 
fully because of their inflammable, ex- 
plosive or toxic qualities. 

Cleaning may sometimes be done with 
warm water, but washing must be rapid, 
and the apparatus thoroughly dried in 
an oven or with a jet of hot air to pre- 
vent the water soaking into the wind- 
ings. 

Cleaning by wiping with a dry cloth 
is often satisfactory and is recom- 
mended whenever it can be used. Do 
not use waste because lint may adhere 
to the windings. collecting dust, mois- 
ture and oil. If the insulation shows 
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Check the air gap between rotor and stator cores with feeler gages to determine 


whether rotor is centered in stator bore to give balanced magnetic pull on rotor 


signs of dryness, clean and varnish it, 
preferably under the direction of a 
manufacturer’s representative. 

Drying-out insulation. When a motor 
has been subjected to extreme damp- 
ness, drying out is necessary. Applica- 
tion of external heat is the simplest 
method, preferably with electric heat- 
ers or with hot air blown over the wind- 
ings. Maintain the temperature of in- 
sulated parts, at not less than 105 F 
or more than 180 F. Do not hurry the 
drying process and continue it until 
the insulation resistance reaches a sat- 
isfactory value. 

Insulation resistance. Insulation re- 
sistance measurements are made to de- 
termine the condition of the winding, 
and are especially useful when drying 
out a winding. Resistance may be meas- 
ured either by a Megger or by a 500-v 
de circuit and a 500-v de voltmeter. 

Sleeve bearings (1800 rpm and be- 
low). Operating at this speed, sleeve 
bearings are normally self cooled and 
ring lubricated. Before starting a motor, 
fill bearing reservoirs with the proper 
grade of high-quality lubricant, to level 


marked on the oil gage, or within 14 in. 
of the cup top, if an oil gage is not 
provided. Use an engine oil having a 
viscosity of 180 to 220 SSU at 100 F. 

Check amount and condition of oil 
in the reservoirs and operation of the 
oil rings. At intervals of 6 to 12 months, 
depending on operating conditions, 
drain and flush bearing reservoirs and 
refill with correct grade of oil. 


Shaft Currents 


Certain pole and punching combin- 
ations have a tendency to produce ¢l- 
culating currents between shaft and 
bearings. When this condition exists, 
the outboard bearing is insulated to pre 
vent current flow. Do not short-circull 
this insulation. If oil pipe or electrical 
conduits are connected to the bearings 
insert insulated joints in them. 

Sleeve bearings (3600 rpm). Motors 
that operate at this speed have flooé- 
lubricated bearings. Three types of 
systems supply oil to these bearing 
First method includes a_positive-feed 
oil pump, mounted at the motor’s ot 
board end, and driven from the end of 
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Blow dirt out of machine with moisture-free compressed air, but to avoid damage to 
ihe outer covering of insulation do not let pressure exceed 50 psi 


the shaft. Oil drawn from a tank or 
reservoir mounted on the side of the 
frame is pumped through pipes con- 
nected to the bearings. Second method 
is similar to the first except that a 
small motor drives its oil pump. Third 
method supplies oil to the bearings from 
a central system. 

To supplement the flood system of 
lubrication, bearings are sometimes 
provided with oil rings, which supply 
vil during the period required by the 
pump to fill the bearing supply pipes. 
When oil rings are used, the bearing 
housing is shaped to form an oil reser- 
wit, which is kept full by the flood sys- 
tm. For the initial start, this reservoir 
must be filled by hand to insure the 
bearings being lubricated as soon as the 
shaft begins to revolve. It is not neces- 
‘ary to fill the reservoir again until the 
housing has been drained for cleaning. 

For bearings of 3600-rpm motors, use 
ly the best grade of turbine oil hav- 
Ng a viscosity of 140 to 160 SSU at 
100 PF, Each bearing requires 0.75 gal 
foil per min. Rate of flow must never 
‘eed 1 ¢al per min. For oil systems 
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integral with the motor, rate of oil flow 
is set at the factory and further adjust- 
ment is not required. When either of 
the other two systems is used, rate of 
oil flow must be adjusted by a valve, or 
orifice, before permanently connecting 
the bearing supply pipes. 


Integral Oiling Systems 


For the integral system, with pump 
driven from the motor shaft, the oil 
tank is located on the motor frame at a 
height to prime the pump automatically 
when the tank is filled to the lower 
level shown in the gage. Maintain oil 
level between the marks on the gage. 
A lower level may prevent the pump 
priming; a higher level, free drainage 
from the bearings. 

For the system that has a separately 
driven pump and separately mounted 
tank, locate the tank as specified on 
the outline drawing. Interlock the 
pump-motor starter with the main- 
motor starter so that the latter cannot 
be started unless the oil pump is in 
operation. 

Radiating surface of the oil tank and 


connecting pipes is usually sufficient 
to satisfactorily cool the oil and bear- 
ings. However, an oil cooler may be re- 
quired under adverse operating condi- 
tions. 

Anti-friction bearings. Large indus- 
trial motors frequently use ball or roller 
bearings when the motor takes end 
thrust or when the customer requires 
them. Anti-friction bearings in large 
horizontal motors are usually grease 
lubricated. They are packed with grease 
when assembled at the factory and re- 
quire only the addition of approxi- 
mately 1 oz (2 cu in.) of grease every 
three months. At intervals of approxi- 
mately two years, depending upon the 
application, thoroughly clean the bear- 
ing and repack with grease. When re- 
packing fill the bearing and seal cavi- 
ties beside it approximately two thirds 
full of good-quality sodium-base grease 
of the channeling type. 


Thrust Bearings 


Vertical motors. Both synchronous 
and induction motors are frequently 
built in vertical types. They require 
either a Kingsbury or an anti-friction 
thrust bearing to support weight of the 
rotating parts of the motor and load. 

Lubricate Kingsbury bearings with 
a good grade of engine or machine oil 
having a viscosity range of 200 to 250 
SSU at 100 F for bearing speeds of 600 
rpm and above, and 250 to 325 SSU at 
100 F for lower-speed bearings. Ex- 
amine the oil at regular intervals for 
contamination and acidity, replacing if 
necessary. 

Keep bearing pots of anti-friction 
thrust bearings filled with oil to the 
level marked on the gage. The level 
may change slightly when the motor is 
running because of oil circulation and 
change in viscosity as the oil becomes 
warm. For these reasons, check the oil 
level when the machine is at rest. 
Use a good grade of engine or ma- 
chine oil having a viscosity of 180 to 
250 SSU at 100 F. Examine the oil at 
regular intervals for contamination and 
acidity. Replace if necessary, carefully 
cleaning and flushing the oil pot to 
eliminate chance of contamination. 

Cooling of thrust bearings. Thrust 
bearings are usually self-cooled, but 
heavy thrust loads and high speed may 
require cooling in the oil pot, sur- 
rounding the bearing. Provide clean 
cooling water, free from sediment or 
corrosive compounds. 

Guide bearings. Give them the same 
care and treatment as the thrust bear- 
ing, and use the same quality and 
grade of oil. Lower guide bearings are 
either anti-friction or sleeve. They are 

(Continued on page 142) 
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And is generally the answer to “How can we fix it?” Well- 


WELDING 
Uses Pounds To Save Tons 


trained welders properly supervised can make repairs that 


save material as well as equipment-outage time, says R C Fitz- 


> Wexpine has had to prove its worth 
in the power-generation field by hard 
engineering tests of workmanship and 
materials. Obviously, dependability and 
useful life of powerhouse equipment 
must be predictable within close limits 
hecause unforeseen outages are costly 
not only in dollars and cents but also 
in company-customer relationship. 

When welded joints began to demon- 
strate their worth and dependability, 
they were adopted for many purposes 
and now not only serve in construction 
of turbines, boilers, piping and auxil- 
iaries, but also help to maintain that 
equipment. 

Although quality is always first re- 
quirement in power-plant maintenance 
welding, time often proves pressing on 
many jobs. The time for a given re- 
pair job has to be carefully estimated, 
and the estimate must be lived up to. 


gerald*, Consolidated Gas Electric Light & Power Co 


Variety of materials and shapes to 
be welded must also be considered. 
Metals that are repaired and not in- 
frequently welded range from copper 
and its alloys to special stainless and 
heat-resisting steels. Such a variety re- 
quires a flexible welding procedure— 
that is, a greater variety of separate 
welding procedures. Hard and fast 
rules are meaningless. With the com- 
ing of higher steam pressures and tem- 
peratures, use of special steels has in- 
creased manifoldly, thereby increasing 
the necessity for welding these alloys. 

Before welding can be used efficiently, 
safely and economically a well-organ- 
ized and trained personnel must be 
assembled. This means not only skilled 
welding operators and good equipment, 
but adequate supervision. Many fore- 
men who have welders in their group 
often know little or nothing about the 


Fig. 2—Welding this economizer tube saved cutting out the tube unit which would 
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have required additional outage time as well as reducing economizer capacity 
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Fig. 1—Stack strengthened by welding 
annular channel sections to the joints 
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welder’s work. This, in effect, leaves 
the entire responsibility for a good job 
up to the individual welder, with the re- 
sult that his limited knowledge and ex- 
perience often get him into difficulties 
that adequate supervision could have 
eliminated. 

Welding is every bit as much a sepa- 
rate trade, or art, as pipe fitting or 
carpentering, yet often it is delegated 
to the handy man with no supervision 
beyond his immediate foreman. Solution 
of the problem is to make all welders 
responsible to a welding foreman whe 
decides on the welding procedures and 
checks the quality of the work. 
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Powerhouse Maintenance 


Maintenance work in powerhouses is 
roughly divided into: (1) repair of u- 
foreseen failures which may or maj 
not cause a shutdown of operating 
equipment. (2) repair of failures of 
worn parts found during routine it 
spection of machinery shut down fo 
general overhaul. 

However the job originates. the plat! 
engineer and his maintenance organi 
tion must do the work right and gel 
the equipment back on the line. This 
brings the welding foreman on the je 


* Condensed from a paper submitted to the —, 
Lincoln Arc Welding Foundation in its recent > 4d 
Industrial Progress Award Program for reports 
vances made by the applications of are welding 2° 

sign, fabrication, construction and maintenanee 
The 2%-year welding study, in which 408 #8 


were made, indicated a possible annua! saving !§ 
welding of 1825 million dollars, which includes + aa 
lion tons of steel, valued at 271 million dollars 
153 million man-hours. 
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p decide, first, if the job is weldable 
and, second, how it should be welded. 
in making his decision the foreman con- 
jders the following: 


1. Are materials weldable?—Often 
the analysis of metals that must be 
welded is unknown and material that 
looks like one thing can easily be some- 
hing else. When possible, nature of 
the materials is decided by some quick 
st such as: sparking with an emery 
wheel, acid attack, magnetic properties, 
or chipping the metal and observing the 
nature of the chips. The metal’s be- 
havior under the are or torch is a good 
indicator of the analysis. Any one or a 
combination of these quick tests enables 
the foreman to predict weldability with 
a fair degree of certainty. 

9. Is the weld accessible? Almost as 
important as weldability is availability, 
or ease with which a point can be seen, 
reached and welded. The welder must 
have room to see and to perform the 
maneuvers necessary to make the weld. 
(ften welding must be done under the 
most adverse circumstances, and the 
foreman must determine the possibili- 
ties of making a strong weld. 

3. Welder personnel? Selection of 
the particular welder to do the job is 
the next point to be settled. Choice de- 
pends on conditions under which he 
must work and the characteristics of 
men available. Some welders work bet- 
ter when the job is difficult and, con- 
versely, others don’t perform well un- 
less welding conditions are entirely to 
their liking. Some men crawl into a 
tight place and make a good weld, 


while others, who could make as good 
a weld or perhaps an even better one, 
under ordinary circumstances, would 
turn out an unsatisfactory job. Alse, 
some men get the knack of making one 
kind of weld better than others can. 

4. Welding process? Having settled 
the first three questions, the welding 
process follows more or less automatic- 
ally. Selection, of course, is one that 
gives best results in the shortest time. 
Whether we use gas or arc depends 
on the materials—their size and shape, 
location, and analysis. This includes 
other variables such as weld prepara- 
tion, and rods or electrodes. 


Compares Repair Cost 


The following jobs illustrate how we 
have used welding during a two-year 
period of operating and maintaining 
276,000-kw capacity of steam-generat- 
ing equipment. Along with a descrip- 
tion of the welding a cross comparison 
is made with an alternative method of 
repair, with cost estimated on experi- 
ence with similar jobs. 

Labor costs are based on average me- 
chanic’s wage for the two-year period, 
1940-1941, plus 15% for supervision, 
insurance and other items. Material 
costs are based on known figures or on 
estimated quantities that would have 
been used if welding had not been 
considered possible. 

Costs of machine idleness are some- 
times more serious than those of main- 
taining equipment. Value of genera- 
tion lost on account of outages varies 
throughout the year and with each 


Fig, 3—These eracks in a steam manifold were chipped out preparatory to welding. 
‘pair kept the header in service until a new one could be fabricated 
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Fig. 4—Erosion in steel induced draft-fan 
blade after three months’ operation 


Comparative Costs 


Cost of hard-surfacing fan blades: 


Labor for hard surfacing 
and installing wearing 
plates 

Cost of welding material.. 328.50 


Total cost for one boiler. .$881.10 


Cost of replacing fan rotors for 
three periods—aside from annual 
shutdown for general overhaul: 


Labor cost for three jobs 
of reblading rotors... .$2226.40 

Cost of replaced fan 
blades 

Cost of 4-day shutdown on 
boiler 6888.00 


Total cost for one boiler.$9200.08 


piece of equipment. Factors influencing 
these costs for a given period are: (1) 
peak load or kilowatt demand, (2) av- 
erage kw load, (3) availability and 
cost of power from tied-in electrical 
systems. Here are the welding jobs dur- 
ing the two-year period: 


Emergeney repair to economizer 
tube: An economizer tube for a h-p 
boiler sprung a leak at the end of the 
tube bank where it was easily acces- 
sible for repair. The crack was chipped 
out and welded with a mild-steel elec- 
trode, Fig. 2. Time consumed did not 
(Continued on page 146) 
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laying out pipe flanges for bolts with hex nuts or other bolted connections. 


P WRENCH CLEARANCES are governed 
largely by the minimum arc through 
which a wrench must be swung when 
tightening or loosening a nut. The 
table below was prepared for double 
open-end wrenches in which the open 
end forms an angle of 45 deg with the 
center line of the wrench handle, Fig. 1. 

The wrench dimensions assumed were 
listed on page 156 of Product Engineer- 
ing, March, 1942. (This is a condensa- 
tion of Mr Korn’s article in that issue.) 
It is assumed also that the wrench is 
turned over after each pull—in short, 
that it takes twelve bites to turn a hex 
nut through one revolution. 

When bolting up, wrench movement 
may be limited either because the 
wrench handle strikes an adjoining nut 
or the jaws contact the flange hub. 
Finally, of course, the outer end of the 
wrench may hit a wall or other obstruc- 
tion. 

If a 45-deg offset wrench is used, 
striking the adjoining nut and contact- 
ing the hub occurs in more or less the 


Allow for Wrench Clearances 
on Piping Layouts 


Arthur H Korn shows how much space to leave for wrench clearance when 


Table lists clearance distances for one surface and for two at right angles 


same wrench position on nearly all 
flanges having more than four bolts. 
Moreover, in this limiting position the 
wrench handle is almost tangent to the 
flange. These facts make the 45-deg 
offset wrench ideal for pipework. When 
necessary, clearance space required by 
a 45-deg offset wrench can be reduced 
by using alternately with it an 80-deg 
offset wrench. 

Clearances necessary to bolt up the 
flange joints were calculated, Fig 2, for 
two sides of a rectangular boundary. 
The minimum clearance, X, from cen- 
ter of pipe to wall, ceiling, floor or any 
inclined straight surface, must be meas- 
ured on a pipe center line that is strad- 
dled by the bolt holes. When this mini- 
mum clearance X is used, the clearance 
Y from a second surface at right angles 
to it usually becomes larger than X in 
the same plane. The circle described by 
the radius R represents the maximum 
area swept by the wrench when not 
impeded by any objects other than the 
flange itself. 


While this table will generally serve, 
remember that wrenches have never 
been completely standardized. If the 
actual wrenches for the job are known, 
the draftsman can work out his own 
clearance tables by graphic methods. 
swinging paper wrench templates on 
the drawing board. 


Fig. 2—Minimum corner 
clearances (See table for 


FLANGED PIPE CLEARANCES 


Required for double open-end 45-deg offset wrench 
Dimensions X, Y and R in inches; A (angle) in degrees 


numerical values.) 
-452 


Steel flanges: Steel Aanges: 
Nominal 150 psi; 300 psi; Steel flanges: Steel flanges: 
pipe Cast-iron Cast-iron 400 psi 600 psi 
size flanges: 125 psi flanges: 250 psi 


Steel Aanges: 


900 psi 


A x 2 x 


Y R A 


49 9.6 10.0 75 6.3 11.9 12.4 72 

5.3 9.7 10.2 73 6.5 11.0 12.5 71 

5.5 9.9 10.4 72 6.7 12.1 12.7 71 

5.3 10.0 10.6 75 7.4 14.4 15.1 73 

6.2 12.4 13.1 77 9.7 11.8 13.2 54 9.7 13.0 13.3 54 

6.7 12.7 13.5 82 | 11.7 14.8 15.7 53 11.6 15.6 15.8 53 

6.5 12.9 13.7 77 | 12.6 15.8 16.1 47 12.0 15.9 16.2 54 | 13.3 16.3 18.7 57 
9.5 13.7 14.2 64 | 12.4 16.3 16.4 54 14.3 18.3 18.6 50 

9.8 18.6 18.8 51 20.9 23.8 55 


5 12.8 16.8 17.1 54 | 13.3 17.2 17.4 53 | 14.8 19.3 19.5 52 | 15.6 21.9 22.3 59 | 18.9 
6 13.6 17.3 17.6 51 | 14.6 17.6 18.1 50 | 16.3 19.7 20.1 48 | 18.4 22.2 22.8 47 | 20.3 
8 14.4 18.3 18.7 53 | 17.3 20.8 21.4 50 | 19.2 23.0 23.5 47}| 21.2 25.4 26.1 46 | 24.9 
10 18.7 19.3 22.0 44 | 21.5 21.5 24.6 40 | 23.8 23.8 26.7 38 | 26.0 26.0 29.9 39 | 28.5 
12 26.5 30.1 39 | 28.2 28.2 31.0 34 | 31.0 


23.3 
24.7 
28.2 
28.5 
31.0 


26.8 57 
25.5 48 
31.2748 
32.7 39 
34.0134 


14 21.5 23.4 26.4 51 | 26.4 26.4 29.2 38 | 28.6 28.6 31.3 34 | 30.8 30.8 33.8 33 | 33.3 
16 23.9 23.9 27.6 44 | 28.3 28.3 32.4 38 | 31.5 31.5 34.5 35 | 34.0 34.0 37.5 34 | 36.3 
18 %27.1 27.1 30.5 40 | 30.8 30.8 33.6 35 | 33.5 33.5 35.7 30 | 37.2 37.2 40.6 33 | 41.4 
20 128.6 28.6 31.6 38 | 31.7 31.7 34.7 36 | 36.4 36.4 38.930 | 39.1 39.1 42.0 30 | 44.3 
24 232.8 32.8 36.0 37 | 37.7 37.7 41.4 36 | 42.7 42.7 45.5931 45.6 45.6 48.5 30 | 55.0 


33.3 36.6 33 -| 

36.3 39.8 34 = 
41.4, 45.4 33 Fig. 1—Double-end se 
rench, used as a 
55.0 [59.2 33 


for calculating clearan 
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Coal Shortage Threatens Industry 


—Ickes Warns 


attention to conservation. 


¢¢This country faces an actual . . . shortage of 
coal. It has been necessary to establish a system .. . that 
will make coal available to those . . . who need it most. 
Consumers with large stocks will be called upon to 
share their coal with others who must have fuel to 
keep from closing down. Consumers . . . in a critical 
situation . . . should state their situation fully to the Solid 
Fuels Administration. It will be necessary for all con- 
sumers to conserve . . . the largest savings must be 
made ... by those firms who have paid the least 
The Solid Fuels Administra- 
tion is organizing the National Fuel Emergency Council which 
eventually will make available skilled engineers for inspection 


and advice . . . in many key cities. ?? 


>Tue success of the nation’s current 
effort to solve its most critical fuel situ- 
ation since the start of the war must 
rest to. a considerable extent on the full 
and voluntary cooperation of industrial 
coal consumers with the Solid Fuels 
Administration’s distribution and con- 
servation programs, Harold L Ickes, 
Solid Fuels Adiminstrator for War, 
states in a resumé of the current situa- 
tion and the Government’s moves to 
meet it. Mr Ickes’ statement was pre- 
pared at the suggestion of Power. 

“It would be extremely helpful to be- 
gin with if every industrial consumer 
would realize that this country faces an 
actual and not a mythical shortage of 
coal,” Mr. Ickes says. “It is quite true 
that some of the more fortunate con- 
sumers have large stockpiles and like- 
wise have contractual commitments 
from producers for current supplies. 
Unfortunately, it is equally true that 
many consumers were actually unable 
of too improvident to protect them- 
‘elves in advance of the emergency 
which has arisen. However, some ar- 
‘angement has to be made to take care 
of them because we cannot let our war 
tctivities hog down for lack of fuel. 
Vonsequently, it has been necessary to 
‘stablish a system of coal distribution 
'y orders and regulation which will 
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make coal available to those engaged 
in vital war activities who need it the 
most. 

“It is to be regretted that these 
orders and regulations sometimes im- 
pose upon the most provident, the most 
cooperative, consumers some additional 
cost, some additional work, worry, and 
irritation. I am sure that these disagree- 
able impacts of the distribution pro- 
gram will be borne with good grace by 
everyone who realizes that the fuel 
emergency can be met only at the cost 
of some sacrifices.” 

The Government’s coal distribution 
program now in effect is based on the 
fact that an actual deficit exists between 
production and requirements. It is 
aimed at bringing about an equitable 
distribution of the available supply of 
coal. It calls for the leveling of stocks 
until production and requirements are 
brought into balance. 

The orders and regulations issued by 
the Solid Fuels Administration are in- 
tended, first, to make available for such 
purposes as the manufacture of steel 
and other processes the special coals 
that are indispensable to the prosecu- 
tion of the war. 

“I am sure that there is no need to 
dwell at any length on the advisability 
or equity of this phase of the program,” 


Mr. Ickes says. “Anyone who is more 
interested in the ultimate victory of this 
country in the war than in his own indi- 
vidual affairs will agree that it is both 
wise and necessary.” 

Second in importance, as far as m- 
dustrial consumers are concerned, is 
the phase of the distribution program 
that deals with Great Lakes shipments. 
By reason of the late opening of naviga- 
tion on the Lakes last spring and the 
work stoppages in the mines, supplies 
of coal are now three and a half million 
tons less than dock supplies at the 
same time last year. All the coal needed 
must be shipped before the navigation 
season ends because it is uneconomical 
and often impossible to serve these 
areas by rail transportation. Conse- 
quently, the Solid Fuels Administration 
has ordered producers, after fulfilling 
their commitments for special-use coal, 
to fulfill commitments for Lake coal 
before November 15. 

To comply with this order it has been 
necessary for many producers to ship 
coal to the Lakes instead of fulfilling 
commitments to other consumers who 
are protected by stocks. After Novem- 
ber 15 production now going to the 
Lakes will be available elsewhere. 

“Meanwhile, many provident con- 

(Continued on page 154) 
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THE OLD CHIEF 


FIREMAN, SAVE MY CHILD! 


The brave. firemen remained there grinning until the Old Chief came 


The Volunteer Firefighters make things hum when the Old 
Chief gives the fire-drill signal. Wrong signal, eh? Sure they 
can handle that, too. Another in the series by William Doran, 


chief engineer, Essex Co Sanatorium, Windsor, Ontario 


Somewhere along the line | lost a pho- 
tograph of the Volunteer Fire-Fighters 
of the old plant. | was proud to be a 
member and always regarded the fire 
drills and the occasional actual fire kill- 
ings as enjoyable interludes in the ordi- 
nary grind. 

The first Saturday in every month 
was Fire Drill Day and we never knew 
what the Old Chief would think up. 
BANG would go the fire bell and on a 
big blackboard near the time office 
there would be written the scene of 
action. It might be oil fire at main 
stores, in which case we would grab 
the round-bottomed sand buckets from 
the wall and head for the stores where 
we would find the Old Chief calmly 
observing his stop watch. 

Then he would check us over to see 
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that the timekeeper was there with the 
master keys, the carpenter with his ax, 
the beltman with his ladder, the electri- 
cian with a smoke mask, and the rest 
of us with our sand pails or water pails, 
as the case might be. The standpipes 
and hose lengths were not standard 
equipment until many years afterwards, 
but we had bucket brigades that could 
pass water to any corner of the factory 
with the skill born of many practices. 


Grandstand Play 


When a change in our water service 
made hose reels possible, we staged a 
big display. A bonfire was set in the 
courtyard and it was arranged that 
when the fire bell sounded, Red Hogan 
was to appear with a hose and raise his 
arm as a signal for the water to be 


turned on. But he forgot about tising 
his hand, so there was the bonfir.: 
ing and no water. 

Red turned back into the fac ory 
see what the trouble was, just as the 
water came on soaking the crow! gath- 
ered at the windows to see the fun, 
He retraced his steps in confusion tilt. 
ing the hose high so that he unforty. 
nately drenched the manager and 4]| 
the office staff who were leaning out o/ 
the second-floor windows. It took the 
Old Chief a long time to live down tha: 
first hose display. Office girls would 
ask him whether they could boriow his 
bathing suit for the next fire drill, 


Excursions and Alarms 


Modern chemical extinguishers were 
added to our equipment as time went 
on. First came the carbon tetrachloride 
type for electrical, or Class Three fires, 
as we called them. Then came the soda 
and acid extinguishers for ordinary fires 
and the foaming type for Class Two, or 
oil fires. Later on, a few CO? cylinders 
were placed at vulnerable points, and 
within the last few years all the hose 
have been equipped with the new low. 
pressure fog nozzle. The latter just has 
to be seen to appreciate its usefulness. 

Looking back over the alarms we an- 
swered, full ninety percent were caused 
by misused gasoline, unnecessary rub- 
bish piles and careless smokers. Per- 
haps the worst fire we ever handled was 
the result of a man using a spray gun 
loaded with gasoline to degrease a ma- 
chine that was slated for repainting. 
The excitement started when the fumes 
traveled along the ground to an aiuto- 
starter. To make matters worse, there 
were about 60 gallons of varnish stored 
near at hand. We kept a stream of 
water on it while a CO* cylinder took 
care of the rest of the blaze. 

About 1928 we established the |oca- 
tion system. It meant that instead o! 
rushing to the time office when the 
alarm sounded, a telltale number 0! 
blasts on the factory whistle told us the 
exact location of the call. Thus, two 
blasts repeated several times indicated 
the shipping room, three blasts another 
point, and so on. 

On one of our drills, the Old Chie! 
gave the word for five toots to be 
sounded. This normally sent the gang 
to the garage. But on the fourth toot 
the chain to the whistle broke, with 
the result that all the firemen with their 
hose, axes, buckets, etc, barged into 
the sample room where our genial salts 
manager was entertaining a number 
out-of-town customers with terribly ill 
gal refreshments. The brave fireme! 
remained there grinning until the Old 
Chief came and hauled them off. 
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How to Keep Injection Systems 
on the Job in Wartime 


For good diesel performance, make sure fuel and fuel-injection systems are in 


first-class shape. G H Menefee, USNR, gives practical pointers on maintenance 


>THE FUEL SYSTEM is the heart of a 
diesel engine. Scarcity of both material 
and skilled precision workers makes 
injection-system parts hard to obtain 
today. Thus care of the injection sys- 
tem is more essential than ever. To 
avoid grief later, keep a close check 
on all parts of a fuel system from sup- 
ply tank to engine cylinder. There is 
no better time than now to start pre- 
ventive maintenance. 

As a first step, examine the supply 
and day tanks to see that they contain 
no rust, sediment or moisture. Next. 
check the supply-tank vent to make sure 
that rain or dust cannot enter. It is ad- 
visable not to paint the interior of such 
atank, but if this has been done, make 
sure that vibration has not caused paint 
to flake off and enter the system. 

Go over the fuel lines carefully for 
leaks. Any air entering the fuel system 
carries dust, which may cleg or score 
the parts. The air itself may cause the 
pump to air-bind. 


Clean Filters, Strainers 


Clean filters and strainers at least 
once a week, and oftener if the engine 
operates constantly. Wash edge filters 
in a solvent, such as carbon tetrachlo- 
ride or naphtha, and blow out from the 
inside with filtered air to remove de- 
posits on the outside of the filter ele- 
ment. The element may then be blown 
dry from the outside. Reinstall filters 
immediately or put them under cover; 
they collect dust and dirt quickly in the 
open. When the cartridges, in filters 
with replaceable elements, start to turn 
dark, they should be discarded because 
there is no good way to clean them. 
But if no spares are to be had, clean by 
soaking in a carbon solvent and rein- 
stall. since a slightly dirty filter is bet- 
ter than no filter at all. 

Diseard filters made of sintered cop- 
per when they become dark and gummy 
deposit- appear in the pits of the cop- 

‘Continued on page 98) 
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Stop after drain and let forward drain regulate oil height in pump sump 


(751) 


95 


e 
Ty 
e 
n 
af 
a: 
of \ 
he 
of 
; 
—— 
b — 
: 
en 
= 


ECONOMIZERS 


Another power plant is dedicated! 


4 « The wheels of industry 
¢ are driven chiefly by 
- electrical energy, which 
speeds production, re- 
duces costs, multiplies manpower. The 
new steam electric generating station 
shown above will add nearly 50,000 
horsepower to drive the wheels of 


SOUTH TEXAS industry. 


Designed in April. 1941, it was con 
structed with a minimum use of critical 
materials, and it embodies the latest 
developments which make for high 
efficiency. 


Today's electric power 
hy, Today 


=. demands were foreseen 
Mb NA long before the United 
Tet States entered the war; 


BOILERS PULVERIZERS * BURNERS STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 


WATER-COOLED FURNACES ¢ STEEL-CLAD INSULATED SETTINGS «+ AIR HEATERS 


but the new power plant, which today is 
meeting those demands, is dedicated to 
help win the war for freedom—and to 
the more than 540 employes of the 
Houston Lighting & Power Company 
who have left their families and jobs to 
enter the armed forces of their country. 
When victory is earned, this plant will 


be named for one of their 
number. 


SSS = The war industries in the 
area served by the Company are ex- 
tremely vital to the war program. 
Ships, steel, magnesium, synthetic rub- 


ber and petroleum are but a few prod. 
ucts representative of South Texas’ 
mighty contribution to ultimate deci- 
sive victory. 


To provide dependable. low cost clec- 
tric service to these industries and to 
the people of South Texas who man 
thems is this ¢ company’s privilege and re- 
sponsibility. To that end the Houston 
Lighting & Power Company dedicates 
dO Py —not alone the new pow- 
RS plant—but its man- 
power, resources and 

perience. 


HOUSTON LIGHTING = === 
 & POWER COMPANY 


STOKER CORPORATION, Worcester, Mass. 


Baltimore Buffalo Cleveland Detroit 
St. Paul Kansas City Denver ; 
Portland Los Angeles Houston New Orleans Atlanta © Memphis 
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Houston Lighting & Power also installed a 250,000 lbs./hr. 950 Ibs. 


A few additional 
Riley Central 
Station 
installations 


LONGITUOINAIL SECTION THEU BOKER 


_ 


HOUSTON LIGHTING & POWER COMPANY 
400,000 lbs./hr. 1000 lbs. Pressure 905F . Steam Temperature 
RILEY STEAM GENERATING UNIT 


Union Electric Co. of IIl. 
Union Electric Co. of Mo. 
Florida Power & Light Co. 
N. Dakota Power & Light Co. 
Interstate Power Co. 


Carolina Power & Light Co. 
Iowa-Illinois Gas & Electric Co. 
Central Illinois Light Co. 
Northwestern Public Service Co. 
Upper Mich. Power & Light Co. 


910° F. Riley Unit in 1938 


Penn. Edison Co. 

Southern Ind. Gas & Elec. Co. 

City of Los Angeles, Calif. 

Central Ohio Light & Power 
Co. 

Otter Tail Power Co. 
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3-" PINTLE MULTI-ORIFICE 


Check pintle nozzle (left) to make sure 
that fuel passage (1) is clean and open, 
needle-valve seat (2) is clean and tight, 
tip body (3) is free of pits and orifice 
of carbon; spray-tip seat (4) has no pits 
or scratches; and needle valve (5) is 
free of scores. Check orifices (1) of 
multi-orifice nozzle (right) with wire of 
proper size to see whether hole is worn 
or clogged. 


per. If elements are only slightly dirty, 
wash in solvent and blow out from the 
inside with air. Holding the spout of 
an oil can against the filter bottom and 
squirting oil through the element shows 
whether the filter is sufficiently open for 
fuel to pass. Never use a filter of any 
kind that does not permit fuel to pass 
freely. 

Lubricate fuel pumps carefully, fol- 
lowing the manufacturer’s instructions. 
Units lubricated by the engine, such as 
common-rail and individual metering 
pumps. should be watched. Although 
they generally receive ample lubrica- 
tion, oil tends to form a gum around the 
springs and the bottom of the pump 
plunger. This may interfere with gover- 
nor action by causing rack and gear to 
stick. Pumps mounted in a single hous- 
ing usually have their own oil sump. 
In marine installations, forward pump 
bearings burn out frequently from lack 
of lubrication. In pumps furnished with 
two oil drains. the oil height is regu- 
lated by level of after drainhole be- 
cause a marine engine slopes on its 
foundation. This puts the forward bear- 
ing above the oil level. The only solu- 
tion lies in stopping the after drain, let- 
ting the forward drain regulate oil 
height. 


Cleanliness Essential 


Keeping the outside of injection 
pumps serupulously clean prevents pos- 
sible entrance of dust or moisture. If 
the engine is near a window or porthole, 
take steps to prevent entrance of rain 
or spray, which would rust exposed 
pump parts. Often rust enters the sys- 
tem when lines are broken to free them 
of air. or for routine inspection. Rust 
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may also enter along the pump drive 
shaft, scoring the bearing. Rust on the 
control rack causes it to bind. Always 
clean connections with fuel oil or kero- 
sene before breaking fuel lines at pumps 
or injectors. Dirt may enter the system 
if connections are broken before clean- 
ing. After they are broken, cover open- 
ings in the fuel pump with lint-free rags 
or metal caps cut to fit. Cellophane 
does a good job also, and is obtained 
easily. 


Fuel-Pump Inspection 


Inspect and overhaul fuel-pump with 
extreme care, keeping the parts of each 
unit separate from the others. The 
plunger and bushing, as well as the 
check-valve parts, are lapped together 
and cannot be interchanged. As a first 
step. dismantle the pump and clean all 
parts thoroughly with air and a carbon 
solvent. Unless the pump is to be re- 
assembled immediately, dip the parts 
in clean fuel oil to prevent rusting. A 
light flushing oil proves even better for 
this purpose and should be used if the 
pump is stored before being put into 
service. 

Examine pump threads to see whether 


they are broken or burred and ikely 
to break off in the pump. Insp: *t the 
metering tip of the plunger and | lips 
of the helix to see whether th y are 
scored or chipped. A magnifyin- glass 
proves helpful in this work. Di- ard 
plunger that is chipped or scored; jt 
cannot be lapped smooth again. Chips 
on the helix lips change the puny tim. 
ing, while chips on the plung:r end 
score the bushing. Examine bushing 
under strong light. Scoring geverally 
occurs near the port, which gives the 
effect of larger ports and causes a de. 
crease in amount of fuel injected. If 
scratches are found. discard the busbh- 
ing. 

Check rack and gear for burrs or 
damaged teeth. Injuries to these parts 
affect the governor action. In extreme 
cases, control may be taken away from 
the governor by the rack and gear stick- 
ing in an open position, which causes 
the engine to overheat badly. 

In examining the spray tip to see 
whether the holes are enlarged. insert 
a hard brass wire of the proper size in 
the orifice. This also serves to clean 
out any carbon which may have col- 
lected in the holes. If orifices are en- 


Water in the fuel eroded the spray tip at left; tip at right is in good shape 
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larged more than 0.003 in., replace the 
lip, since excessive enlargement de- 
stroys the spray pattern and causes poor 
atomization. 

On pintle nozzles, examine the nozzle 
lace for pits. Around the orifice they 
cause distortion of the fuel spray and 
make the nozzle carbon more rapidly. 
lf they are not deep, remove by careful 
grinding on a fine emery wheel. This 
practice should be avoided when pos- 
sible. but if you cannot buy new tips. 
itis better to attempt grinding than to 
use a pitted tip. 

Examine the needle-valve seat for 
scratches or pits. Remove any scratches 
or pits by lapping, using a lapping 
compound of 600 to 800 grit. As a sub- 
stitute, use jeweler’s rouge or pumice 
powder and, in an emergency. a good 
srade of metal polish. Chuck the needle 
valve in a small hand drill. Do not bear 
down hard as the weight of the drill is 
enough. Dry the inside of the tip thor- 


Needle valves at left show signs 
of damage. Dark rings around 
body of valve at far left indicate 
overheating; needle would prob- 
ably have warped or seized if left 
in engine much longer. Note the 
scratches caused by dirty fuel 
along body of valve immediately 
to the left. This permits fuel to 
leak past the valve 


Fuel-pump plunger at right show- 
scores caused by dirty fuel. This 
prevents pump from building up 
proper pressure and keeps the 
cylinder from carrying its pro- 
portionate share of the engine load 


oughly to prevent lapping compound 
from sticking to the sides of the tip or 
needle and ruining them. Place a 
small amount of compound on the seat 
of the needle valve. spreading it with 
a match stick. Grind the seat as little 
as possible to secure a good fit and be 
sure to rotate the valve in both direc- 
tions. 

Some injectors have flat check valves, 
which should be lapped on a plate until 
surface scratches or oil stains disappear. 
Dress the seat in the same manner. 
Never lap a flat check valve to its seat; 
lap them separately to a plate. To find 
burrs on a flat check valve, slide it 
across a perfectly clean part of the lap- 
ping plate. Though hard to see, these 
burrs must be found because they pre- 
vent the valve from seating properly. 

Ball check valves likewise should not 
be lapped to the seat. If no new check 
valves and seats are available, take a 
steel rod of slightly less diameter than 


This fuel-injector pressure pin broke in service 
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that of the ball and turn the end to 
the same radius as the ball. Do this in 
a lathe. Case harden the turned end 
and lap in the seat with it, using an 
extremely fine compound. After dress- 
ing the seat. place the ball check on 
it and tap lightly with a brass rod. If 
the spring is weak and the valve opens 
too quickly. spread the coil slightly 
with a screw-driver. This makes the 
spring stiffer and raises the opening 
pressure of the valve. However, it 


much better to replace the spring if it 


i 

i 

is possible to secure a new one. 
Spherical Check Valves 

Spherical check valves may be pol- 
ished against the seat, using a metal-to- 
metal contact. Never use lapping com- 
pound on spherical valves. 

If injectors have springs in the tips 
examine them for bright spots on the 
coils. Presence of such spots indicates 
that the spring rubs against the side of 
the tip. Springs in this condition are 
weakened and must be changed because 
they permit the valve to open at too low 
pressure. They are also liable to chip 
and score the tip or stop up the orifice. 

Diesel injection equipment is deli- 
cate. practically all parts being ma- 
chined to high precision. Only a skilled 
mechanic should service fuel pumps and 
injectors, and he should work in a seg- 
regated part of the shop which is kept 
immaculately clean. Some phases of 
the maintenance procedure may vary 
with different types of injection system. 
However, the pointers in this article, 


plus good judgment, should solve any 
problems that arise. 
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and Chemical Company: Du- 
buque, lowa. had placed an order for 4 
new 125 H.P. boiler, but found that the 
recommendations of an Armstrong Trap 
Representative for a new return system 


and- Armstrong Trapping 5° increased 
able to change the 


The Midl 


MAN IF 


efficiency they were 
order to an 80 H.P. boiler instead! proc 
A HABIT TO CALL IN AN ARMSTRONG TRAP 
YOUR PROBLEM HAS TO po WITH STEAM. 


LESS BOILER 
CAPACITY NEEDED 


Fuel oil consumptio 
1.500 down to 700 gallons 4 week. 


The boiler room did not have to he 
uld have otherwise been 


n was cut from 


enlarged as W° 
necessary: 

Faster heating and higher, more uni- 
form temperatures were secured on 


ess equipment. 
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When Armstrong Traps 
replace inefficient drain- 
age devices or old, obso- 
lete traps, the resulting steam saving 
usually is equivalent to a sizeable in- 
crease in boiler capacity. Any engineer 
naturally will question just how this 
steam saving is accomplished. The an- 
swer is simple. 


STEAM TIGHT VALVES. Armstrong valve 
parts remain steam tight for a long time. 
This is due to such design and construc- 
tion features as: 

1. Valves and seats are water-sealed at 
all times. 

2. Valves and seats are made of chrome 
steel. The parts are heat treated after 
machining. The ball valves are pre- 
cision ground. Valves and seats are 
lapped together. Fussy operations, 
but they pay in steam savings. 

3. Free floating lever design lifts valve 
to seat without leverage, thereby min- 
imizing wear. 


AUTOMATIC AIR ELIMINATION. This 

saves steam in several ways: 

1. No manual blowdown necessary to rid 
pipe or steam heated unit of air. 

2. Bypass valves not needed with Arm- 
strong Traps. A bypass valve left 
open accidentally or on purpose will 
shrink boiler capacity a lot. 

3. By keeping air out of steam heated 
process equipment, work can be done 
in a shorter time, thereby reducing 
non-productive radiation losses. 


SELF-SCRUBBING ACTION. This saves 

steam because: 

1. It prevents accumulation of dirt which 
would interfere with trap operation. 

2. Dirt will not lodge between valve 
and seat to prevent tight closing of 
the trap valve. 

Armstrong originated the inverted 
bucket trap in 1911. For more than 
thirty years, the Armstrong Machine 
Works has specialized on making in- 
verted steam traps. During this same 
period, Armstrong Representatives have 
specialized on mastering trap selection 
and installation problems. Call your 
Armstrong Representative the next time 
a trap problem rears its ugly head. 


ARMSTRONG MACHINE WORKS 


812 Maple St. ° Three Rivers, Mich. 


STEAM TRAPS 
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Thirty minutes after a Texas hurricane hit the giant oil-refinery 
cooling tower salvagers faced this mass of debris 


> THE HURRICANE which roared across Houston, Texas. last 
July 27 left in its wake the tangled debris of a 50-ft-high 
1000-ft-long cooling tower, vital to the operation of a Shell 
Oil Co refinery making high-octane gas for Army planes and 


Ltd of Los Angeles, builders of the tower, the Southern 
Pacific Railroad and the ODT put the tower back on the 
job in the phenomenal time of three weeks. Here’s how it 
was done, as recently released by the War Dept: 

| Shell employes started salvage, facing winds that reached 
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toluene for TNT. Combined efforts of Shell Oil, Fluor Corp 


a peak of 132 mph and braving flying debris and lashing 
electrical wires. Lyle Kendall, chief engineer of the refinery, 


Three weeks after the hurricane roared away, the completely rebuilt tower was on the job 


EADACHE 


volunteered to make the 21]-mile drive to the near - offic: 
of Fluor Corp, all other communication being cut. |ic cop. 
pleted the journey, which would ordinarily take 45 inute.. 
in five hours. Live wires, smashed vehicles, chunk-~ of roo/ 
tops and deep water frequently blocked his path. 
Kendall's arrival at the Fluor office started the Los \ngeles 
plant on a 24-hr schedule. ODT in Washington and the 
Southern Pacific, operating between L. A. and Houston, se 
up schedules to bring new parts to the salvagers. As pans 
were finished they went directly into various types of expres 
and baggage cars. These were hooked to fast passenger 


trains and handled as express rather than freight. The Por fol 
Terminal Railroad running to Deer Park rushed the ship. fir 
ments to the refinery as fast as received from the West. 

Shell employes volunteered to work extra hours; the Fluor - 
Co assembled a crew of skilled workmen from the Texas hie 
area to supervise the job; other suppliers to the oil industry all 
offered both materials and personnel. Working at top speed, be 
and sleeping on the refinery premises in some cases, the Tr 
salvage workers made it possible to resume partial pro- tic 
duction in a few days, and at the end of three weeks the 
refinery was back on regular schedule. 

Fifty-six cars in all hauled the parts from Los Angeles be 
to Houston, at a cost ten times ordinary freight charges. Tl 
The Friday-night-to-Monday-morning shipment with whici th 
the work started represented an operation that under normal th 
freight conditions would have taken from ten days to two TI 
weeks. The work at the refinery was a cooperative effort, 
with typists, laboratory employes. operators and guard: 
pitching into the job of salvage. 
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WHAT IS IT? HOW DOES IT WORK ? 


urs is a free-enterprise economy the chief motivat- 
O ing forces of which are the prospective rewards 
for effort and risk-taking. Its smooth operation depends: 
first, on adequate incentives for risk-taking, innovation, 
and individual effort; and second, on sufficient competi- 
tion to minimize the need for government regulation 
and to prevent artificially high prices or wages from 
being maintained in large segments of the economy. 
Trouble comes when these incentives and this competi- 
tion are tampered with or removed. 

America was founded by men who had the urge to 
better themselves and the courage to take a chance. 
These men uprooted themselves in Europe and braved 
the unknown. They risked all for freedom. ‘They knew 
that, to be free, they had to attain economic freedom. 
Their goal was an economic freedom which permits the 
private ownership of property, the free choice of jobs, 
and free entry into entrepreneurial pursuits. Their 
efforts, therefore, were directed toward individual op- 
portunity with no limit on individual achievement. 
Their foresight and the endeavors of those who fol- 
lowed them created the world’s greatest industrial 
nation enjoying the highest standards of living. 

We can take pride in the knowledge that our country 
has been the greatest single contributor to the world’s 
physical assets even though we remember that an abun- 
dance of natural resources contributed materially to 
America’s economic development. But the fact that our 
progress has been interrupted, again and again, by de- 
pressions which resulted in enormous wastes of our 


.juman and material resources is sobering proof that 


our economic mechanism still is far from perfect. 

Our production per man-hour has been increasing at 
the rate of 2%% per year. Improved machines and 
greater efhciency have more than tripled the output per 
hour of work since 1900. Looking to the future, this 
annual rise indicates that our production per hour of 
work will double in the course of the next 25 to 30 
years. ‘This means that we can have twice our present 
Volume of goods and services per capita or an equiva- 


lent combination of more production and more Icisure. 
In other words, we can further increase the living 
standards and further decrease the working hours of 
the American people by further intensifying our indus- 
trial efficiency. 

This is no idle dream. It can be achieved, and it will 
be achieved, if only we maintain the essential features 
of our system of individual enterprise which alone 
makes possible this near-utopian goal. Intensification 
of our efficiency, however, means that we can have full 
employment only if we expand enormously our produc- 
tion, and particularly our production of new goods. We 
can expand total production only if we have the mar- 
kets and the demands for the vast output of goods and 
services made possible by our technological develop- 
ment. ‘lo attain these, we will need to venture into new 
markets, new inventions, and new methods. Such ven- 
tures involve risks, and risks will be taken only if there 
is sufficient prospect of reward. 

Let us never lose sight of the fact that the essential 
features of free enterprise are the prospective rewards 
for risk-taking as well as for effort. 

The evidence is clear that incentive methods of wage 
payments will boost production. Carefully devised sys- 
tems of salary payment with large differential induce- 
ments for superior performance have been powerful 
means of raising the standards of managerial accom- 
plishment. 

Free enterprise cannot operate effectively unless the 
wage and salary system offers greater rewards for greater 
cffort. Neither can it operate effectively unless the pros- 
pects for profit are sufficient to encourage the employ- 
ment of resources which otherwise would be kept idle. 

Unless the prospects of profit are superior to the 
prospects of loss, new ventures will not be undertaken 
and going concerns will not expand or continue long 
in business. When the hope for profits wanes, employ- 
ment and production slump; when that hope revives, 
cmplovment and production recover. 

Business initiative must be given every possible in- 
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ducement in order that maximum employment may be 
achieved through private enterprise. ‘This involves the 
removal and avoidance of restrictions on business by 
government, by labor, and by business itself. 

Competition is the life-blood of the free enterprise 
system. Business and industry must rely upon efficiency 
rather than upon protection from competition for their 
survival. 

Those government controls which were made neces- 
sary during the war by the magnitude of government de- 
mands for goods should be lifted at the earliest pos- 
sible moment. As soon as the danger of inflation has 
receded, price controls must be removed and _ profit 
margins again left free to be determined by market 
forces. The excess profits tax must be repealed and the 
burden of other taxes on business profits greatly re- 
duced. ‘lax laws should be revised so as to permit ade- 
quate rewards for assuming risks. The modernizing of 
anti-trust laws and their vigorous enforcement, not in- 
discriminate persecution, will be supported by all 
who really want free enterprise. Such measures will 
strengthen the incentives to expand old businesses and 
to start new ventures. 

Grants of unlimited monopoly powers to labor 
unions which enable them, consciously or not, to 
sabotage the profit incentive in business must be with- 
drawn. Labor has certain legitimate rights; and in order 
to preserve them and its freedom, labor must come to 
realize that its best interests lie in a well functioning, 
sclf-disciplined competitive free-enterprise economy. 

There must be evolved in the minds of business, 
labor, and the public a recognition of the need for pri- 
vate business enterprise and a realization that policies 
which throttle it are harmful not only to businessmen 
but to workers and consumers as well. Unless we 
achieve this understanding and avoid needless deter- 
rents to business expansion, we are likely to pay for our 
folly in the destruction of our free enterprise system. 

We cannot tolerate conditions in which special inter- 
est groups in business, labor, agriculture, or politics 
prevent free access to the market by would-be competi- 
tors. Such monopolizing of opportunities stifles progress 
and creates profits or wage rates based on artificial 
scarcity. In such cases government interference to 
open the market to all comers is clearly indicated. We 
must recognize the need for constructive policies by 
business, labor, and government which will insure the 
competition necessary for the successful operation of 
our economy. 

Increased government regulation and control of busi- 
ness activities is not conducive to strengthening the 
virility of private enterprise. Government ownership 
and operation of productive resources certainly is not 
to be condoned. ‘The more government rules and regu- 
lates business, the less will be the incentive to assume 
risks and to exercise individual initiative. Government 
regulation of the detailed operation of industry inhibits 
progress, is prey to political pressures, and is subject to 
the human failings of its administrators. Better far the 


rough guidance and justice of vigorous, though s«me- 
what imperfect, competition than the uncertainty of 
arbitrary regulation. 

The gravest threats to our competitive system exist 
in legalized monopolies, such as the N.R.A. once com- 
prised, such as the labor unions and farm groups have 
recently achieved, such as businessmen themselves |iave 
sometimes sought. The power of labor monopolics to 
encroach on business profits will tend to interfere 
seriously with the needed flow of new investment. \nd 
when any group is strong enough to move the avcrage 
level of costs as much as the labor groups and the farm 
groups are able to do, there is good reason to fear that, 
when we begin to approach high levels of employment 
and production in time of peace, these groups will in- 
duce a price-wage spiral which will waste money in- 
comes on price increases instead of permitting them to 
draw unemployed resources into production. While the 
demands of labor for collective bargaining rights and 
the demands of farmers for protection against the rigors 
of depression have validity, there can be no reason for 
excessive grants of power and privilege which threaten 
to make our system of free enterprise unworkable. 

Ours is a complex economic structure. The functions 
which prices, income, savings, investments, and taxes 
play in this system are difficult to comprehend. 

As I have said before: Thinking is hard work, and we 
will have to work hard if we are to develop business 
policies, labor policies, and government policies which 
will insure full employment and the opportunity for 
consistent profit. Yet only through such policies can we 
guarantee that private enterprise will be the predomi- 
nant source of jobs, income, and production. 

Even more difficult than thinking, and more impor- 
tant, is the implementation of many policies that are 
in the interest of the free enterprise system. Not all 
measures will satisfy all people. Special interests will 
have to be subordinated to the total interests of the 
nation. Sacrifice and vision have been essential to the 
winning of the war. They will be no less essential to 
the winning of the peace. 

If we can gain recognition of the crucial role of in- 
centives for enterprise, if we stand squarely for com- 
petition and against protection or privilege for special 
interests, and if we bend our efforts to find satisfactory 
ways and means to prevent large-scale unemployment. 
we can have the full benefits which only a free enter 
prise system can produce—in industrial progress, in im- 
proved standards of living, and in the preservation of 
our democratic ways of life. 


President, McGraw-Hill Publishing Company, Inc. 


PREF 
evapo: 
ysuall 
Howe 
tube 
discha 
Since 
water 
item. 
Mai 
water 
cause 
consu: 
stance 
far le 
Of co 
powe! 
water 
pays 
ind 2 
The 
tion 
water 
tive ¢ 
cal 35 
Condi 
plant, 
in ke 
a8 loy 
Let 
water 
stant 
maint 
per h 
of $1. 
crease 
pressi 
Costs 
a tote 
that 
anyth 
cut de 
Thi 
high | 
Mach 
rapid) 
tefrig 
in evi 
gencis 
is im 
and ¢ 
For 
opera 
ends 
he 
ory 
aout 


Ie 
| 
| | 


> REFRIGERATING PLANTS equipped with 
waporative condensers or cooling towers 
ysually require but little makeup water. 
However, many others use shell-and- 
ube or double-pipe condensers and 
jischarge the cooling water to waste. 
Since this requires 100% makeup, 
water costs become an appreciable 
item. 

Many engineers hesitate to reduce 
water flow through the condensers be- 
cause head pressure rises and power 
consumption increases. In most in- 
stances cost of the increased power is 
far less than that of the water saved. 
Of course, there are exceptions where 
power costs are extremely high and 
water costs low. The average plant 
pays about 3 cents per kwhr for power, 
ind 20 cents per 1,000 gal of water. 

The curves, based on a constant suc- 
tion pressure of 40 psi and condensing 
water temperature of 60 F, show rela- 
live costs of these two items on a typi- 
cal 35-40-ton compressor and condenser. 
Conditions, of course, vary with each 
lant, but we are interested primarily 
in keeping total power and water cost 
alow as possible. 

Let us assume we reduce condenser 

water flow until head pressure is con- 
stant at 166 psi. Water required to 
maintain this pressure costs 72 cents 
per hr and power 93 cents, or a total 
of $1.65 per hr. Now, suppose we in- 
crease the water flow until the head 
pressure drops to 140 psi. Water then 
tosts $1.10 per hr and power 83 cents, 
a total of $1.93 per hr. It is evident 
that when power and water costs are 
aything like the foregoing it pays to 
‘ut down on water. 
does not-mean that -extremely 
tigh head pressures should be carried. 
Machines heat up and wear out more 
‘apidly when pushed to the limit and 
‘elrigerant leaks develop that are not 
evidence at lower pressures. Emer- 
eencies often arise, however, when it 
‘important to continue refrigeration, 
and economy becomes secondary. 

For example, let us assume we are 
‘erating an ice-making plant that 
“nds ice out as fast as it is made. Half 
“e cans have just been filled, prepara- 
‘ty to freezing; the remainder are 
“out half frozen. Then, electrical 
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Too Low A Head Pressure Can Cost Money 


Using an abundance of expensive cooling water to reduce compres- 


explains how water cost can increase faster than power cost drops 


sor load sometimes results in upping over-all costs. A B Duryee 


Cost of Power and Water, Dollars per Hour 
229-20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 


AND CONDENSER $$! 


205 Suction pressure 40 psi and 
cooling water 60° F ! 


| TYPICAL 35-40 TON COMPRESSOR 
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Brake Horsepower and Tons of Refrigeration 
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Draw curves similar to these using local water and power costs to determine most 
economical balance between head pressure and cooling-water flow at condenser 


trouble develops, making it necessary 
to shut down the compressors for sev- 
eral hours. 

First step would be to shut down the 
brine circulator and save the ice already 
made. If the circulator continues to 
run, the brine picks up heat from the 
freshly filled cans and melts the par- 
tially frozen ones. With it shut down, 
the brine adjacent to the freshly filled 
cans heats up but, if not disturbed, the 
main body of brine receives heat slowly. 


Gaining Lost Time 


Having made repairs, we start the 
compressors. If they operate at con- 
stant speed there is not much we can 
do to regain the lost time. However, 
every little bit helps. Suction pressure 
will be high and head pressure will 
start to rise. Since we are interested in 
getting a maximum amount of work 
out of the compressors we reduce the 
head pressure as much as circumstances 
permit. It may pay to use considerable 


water if it holds the head pressure down 
until the brine temperature reaches 
normal. 

When condensing-water temperature 
is high and head pressure rises to the 
cutting-out point, even with a full sup- 
ply of water going over the condensers, 
the safest thing is to throttle the suc- 
tion valves or reduce the quantity of 
liquid refrigerant going to the brine 
cooler. 

Some operators, whose plants are 
equipped with electrical high-pressure 
cutouts, make it a practice to block the 
cutout to keep the compressor running. 
This is dangerous unless they watch 
the head pressure gage constantly. 
There is not much danger of damaging 
the compressor (most ammonia com- 
pressors, especially the more modern 
ones, can operate at pressures up to 
300 psi), but piping and fittings may 
not be able to withstand the high 
pressure. Don’t tamper with safety de- 
vices. Keep them functioning properly. 
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Iron and Steel Engineers Discuss 
Many Power-Production Problems 


P DisPLAYING AN UNRELENTING VIGOR 
and energy characteristic of the steel in- 
dustry, the Association of Iron and Steel 
Engineers held its annual convention 
and engineering conference at the Wil- 
liam Penn Hotel, Pittsburgh, Pa. Thir- 
teen technical sessions were crowded 
into three days, Sept. 28 to 30. At these 
sessions, attended by over 2000 engi- 
neers interested in iron- and steel-mill 
operation, power generation and associ- 
ated problems, 35 papers were pre- 
sented and discussed. 

Boiler-plant operation: “Feedwater 
Treatment for Weirton’s High-Pressure 
Station,” presented by J H_ Strass- 
burger, manager of maintenance and 
service, Weirton Steel Co, Weirton, 
W. Va., is of particular interest to power 
engineers, because of the record for 
operating continuity by plant boilers 
and turbines. This high-pressure top- 
ping plant contains three boilers, con- 
tinuously rated 315,000 lb of steam per 
hour at 850 psi and 820 F and two 
10,000-kw 3600-rpm turbines. 

Two boilers and one turbine began 
operation ia 1936 and one boiler and 
turbine went in service in 1940. The 
turbines exhaust to an older plant, 
containing five 7500-kw turbines oper- 
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ating at 215 psi and 400 F and exhaust- 
ing to barometric condensers, so that 
the boilers use 100% makeup feed- 
water. The first two high-pressure boil- 
ers and one turbine were described 
in Power, July 1937, page 370. These 
boilers replaced 35 old low-pressure 
ones and cut plant coal consumption 
180,000 tons per year. 


Feedwater Treatment 


In his paper, Mr. Strassburger said 
that when the high-pressure plant was 
designed, 850-psi was selected as the 
most desirable steam pressure in the 
light of experience with high-pressure 
boilers operating on 100% makeup. 
Feedwater from the Ohio River is first 
chemically treated by a lime-soda hot 
process. Leaving the hot-process tanks, 
the feedwater is filtered and pumped to 
a deaerating heater from which it goes 
to storage tanks above the suction of 
the boiler-feed pumps. Phosphate feed- 
water treatment was originally applied 
at the feed-pump suction but is now in- 
jected continuously into the boiler mud 
drums. The latter produces better re- 
sults with a reduction in amount of 
phosphate. 

Feedwater enters the boiler steam 


Left to right, radiating confide:ce fo; 
the steel industry’s future: J T Whiting, 
director, steel division, War Pro:uctioy 
Board; J A Clauss, chief of plan 
facilities branch, War Production Board: 
Frank E Flynn, district manager, Re. 
public Steel Corp and 1943 president 
Association of Iron and Steel Engineers: 
and Wilfred Sykes, president, Inlanj 
Steel Co. Photo taken before the ay. 
nual dinner, Sept 30, which nearly 120) 
steel and power engineers attended. Mr 
Sykes and Mr Whiting were the speak. 
ers and presented some of the present 
and future phases of the steel industry 
On opposite page, C L MeGranahan, 
assistant general superintendent. Jones 
& Laughlin Steel Corp, elected presidem 
AISE, 1944 


Extreme right—It is units like this 15, 
000-kva_ tap-changer electric-are-furnace 
transformer that are helping to produce 
over 5.000.000 tons of electric steel thi 
year, as mentioned by C C Levy. Wes- 
inghouse Co, in his paper, “Method: 
and Equipment for Supplying Power to 
Steel-Melting Furnaces” 


drums through the steam-washer noz- 
zles. To determine the effectiveness of 
spray nozzles in steam washers, the 
third boiler was installed without these 
nozzles. It was found that, because of 
fouling of the turbine blades. the tur- 
bine supplied from this boiler lost ca- 
pacity faster than the other unit. This 
showed that the nozzles assisted in 
cleaning the steam and _ they have 
since been installed in the third boiler. 
The boilers are operated with a con 
tinuous blowdown of 10 to 11%, and 
feedwater samples are taken from the 
boilers every two hours and tested. Two 
boilers operate continuously. When one 
goes in service it operates 100 days 
before being taken out for inspection 
and cleaning. This requires about fou 
days, the largest part of the time be 
ing required for work outside the boil- 
er. Inside, only light deposits are found 
which are easily cleaned out. 


Availability Record 
When the turbines begin to lose 
pacity because of their blades fouling. 
they are washed out with low-pressult 
steam and water while they rotate . 
low speed. This plant has generale? 
nearly 600,000,000 kwhr during sev" 
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for three days over 2000 iron and steel engineers ponder problems of feed- 


water treatment, power-plant operation, combustion, fuel supply, electric- 


power distribution and application, fire protection, safety and other sub- 


years, with an annual availability fac- 
tor for the boilers and turbines of 96 
to nearly 99%, 

In this enviable record, supervision 
aud control feedwater treatment has 
been one of the most important fac- 
tors. Mr. Strassburger said that ex- 
perience had shown that the higher- 
pressure topping plant using 100% 
makeup feedwater was little more diffi- 
ult to operate than the 225-lb plant. 
L$ Wilcoxson, Babcock & Wilcox 
Co, in his paper “Pulverized Fuel for 
Metallurgical Furnaces,” expressed the 
pinion that fuel-oil costs would rise 
and that engineers must give attention 
substituting coal for oil fuel where 
‘cnomically possible. Mr. Wilcoxson 
scribed several metallurgical fur- 
maces in which pulverized coal was 
wurned instead of oil or gas. 

Oil and coal: In “Colloidal Fuel as 
i War and Postwar Liquid Fuel,” J G 
\outant said that during the next 5 to 
» years we would have to find a sub- 
“tute for fuel oil and suggested col- 
tidal oil. This fuel consists of 60% 
‘and 40% coal, processed in a col- 
‘idal mill until it goes through a 450- 
screeii. 


Itcan be transported and stored the 
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jects associated with producing over 90,000,000 tons of steel in 1943 


same as fuel oil and burned in existing 
oil-burning equipment. The coal and 
oil are so intimately associated that 
the coal does not settle out of the liquid, 
at least for a long time. A 50-50 mix- 
ture of coal and oil has been tried but 
required a special burner. Experi- 
ments with this fuel by the U. S. 
Bureau of Mines and Atlantic Refinery 
Co were described in August, 1943 
Power, page 72. 


Fire Protection 


High-pressure and low-pressure 
CO, fire-protection systems were com- 
pared by C A Getz, Cardox Corp. 
The high-pressure systems are built 
around 5.5 to 50-lb.  uninsulated 
cylinder of CO, under a pressure of 
1800 to 2000 psi. In the low-pressure 
system, liquid CO, is stored in a single 
heat-insulated container at 300 psi and 
0-F temperature. These containers 
range in capacity from 500 lb to 125 
tons and are equipped with a refriger- 
ating system to maintain the CO, tem- 
perature around 0-F automatically. The 
systems also have automatic protection 
that keeps pressure within 340 psi 
should the refrigerating system fail. 

Mr Getz said the low-pressure low- 


temperature system enhances the fire- 
extinguishing properties of CO, by in- 
creasing the dry-ice snow yield, extends 
its reach in direct application work and 
gives a uniform rate of discharge. 
Robots for manpower: Defining a 
robot as any automatic apparatus or 
device that performs functions ordi- 
narily carried on by human beings, or 
that operates with what appears to be 
almost human intelligence, F Mohler, 
General Electric Co, proceeded to es- 
tablish a yardstick by which to meas- 
ure the manpower saved by such de- 
vices. He said that fromethe beginning 
of construction of any apparatus to its 
installation, time of many individuals 
is involved. This includes the time 
spent by commercial engineers, appli- 
cation engineers, designing engineers, 
draftsmen, clerks, accountants, plan- 
ners, machinists, assemblymen, test 
men and field engineers, in addition to 
all those involved in producing the raw 
material. It is obvious that the relative 
man-hours spent by these various in- 
dividuals with respect to the cost of a 
particular piece of equipment varies 
with its class and type. However, said 
Mr Mohler, as a yardstick you may 
(Continued on page 158) 
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Electron Tubes Broaden 
Electric-Power Applications 


Experts tell of the many jobs industrial electronics are doing 


in power rectifying, frequency changing, motor control, 
measurement and testing, welding, heating and other fields 


P INDUSTRIAL ELECTRONIC equipment 
plays an indispensable role in America’s 
record-breaking war production. A 
comparative newcomer to_ industrial 
plants, major developments having 
taken place since World War I, this 
tool has been directly responsible for 
saving millions of man- and machine- 
hours and millions of pounds of critical 
material since Pearl Harbor, according 
to General Electric officials speaking at 
a conference on industrial electronics, 
held in Schenectady, N. Y., Sept. 14. 

In pointing out how electronics have 
already come to maturity in industrial 
operations, L A Umansky called atten- 
tion to the fact that 1943 will see 25 
billion kilowatt-hours of electrical en- 
ergy passing through electronic devices. 
No one familiar with industrial engi- 
neering, he said, considers any longer 
as a daring or pioneering feat the use 
of electron tubes for accurately con- 
trolling motor speed or acceleration; 
for precision-positioning a sheet of 
paper on a printing press; for color 
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matching; for controlling wire tension; 
for detecting smoke; for controlling 
temperature—to mention a few of the 
hundreds of electronic applications that 
have passed from the laboratory to the 
factory stage. 


Electron Tubes 


In describing the variety and versa- 
tility of modern electron tubes, W C 
White stated that tubes are available 
that detect and measure currents of far 
less than a billionth of an ampere. 
Others carry thousands of amperes. 
Similarly, a millionth of a volt can be 
detected and amplified, and voltages up 
to one hundred thousand rectified. On 
the frequency scale, tubes are available 
to provide frequencies up to about a 
billion cycles. Physically, some tubes 
are so small that they fit into a thimble, 
others are bigger than a man. 

Electronics as applied to power con- 
version, means changing ac power to 
dc, explained L W Morton. Mercury- 
are rectifiers, used predominantly for 


Twelve six-unit ignitron mercury-:re rep. 
tifiers installed in a large electro-chenj. 
eal plant, each rated 5000 amp.. 645 y. 


or 3225 kw when converting ac to de 


this purpose. have recently expedited 
production of light metals in two ways: 
(1) If the 2.500.000 kw of de power 
required to produce aluminum and 
magnesium had to be supplied by 1. 
tating machinery instead of by mercury. 
arc rectifiers, this program woul: prob. 
ably have been delayed for severg| 
months. (2) Since rotating conversioy 
apparatus requires, roughly, lor the 
same output capacity, 50 to 100° mor 
steel and 25 to 75% more copper than 
electronic rectifiers, it is estimated that 
40,000,000 Ib of steel and 3.750.000 |j, 
of copper have been saved for othe; 
vital industrial purposes. 

Mr Morton pointed out that the same 
principles used in converting power 
from ac to de could be slightly modified 
to convert de to ac. Early this fall 
General Electric is placing in service 
an electronic frequency changer rated 
20,000 kw, which will connect a large 
steel company’s 25-cycle power system 
to the local power company’s 60-cycle 
system. The apparatus will be able to 
deliver constantly any desired kilowatt 
rate within the 20,000-kw rating from 
either system to the other. 


Electronic Measurements 


W C Hutchins told about the nev 
electronic winding-insulation _ tester 
which is helping to make better motors. 
A sound-level meter, utilizing a spe 
cially designed microphone in combina. 
tion with an electronic circuit, make: 
it possible to convert minute sound: 
pressure waves to an accurate, numer 
ical value. 

“The science of electronics,” said Mr 
Hutchins, “has enabled the engineer to 
build equipment that is almost human 
in that he has practically duplicated 
four of the human senses. To illustrate. 
the mercury-vapor detector simulate: 
the sense of smell; the sound-leve 
meter the sense of hearing; the vibra 
tion meter the sense of touch; tli 
photoelectric tube the sense of sigli. 
even to the extent of distinguishing 
colors more accurately than is possible 
with the human eye.” 


Electronic Heating 


Electronic heating, J P Jordon 
pointed out, covers the application ¢ 
high-frequency vacuum-tube oscillators 
to two broad fields; the induction heat: 
ing of metals and the dielectric heat" 
of non-metallic materials such as ly 

(Continued on page 144) 
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- ERE are the reasons for prompt, 

careful attention to the small 
amount of maintenance that fluorescent 
amps require: (1) Fixture purchase 
and installation involve considerable in- 

new wstment of time and money. (2) War 

weds make materials for many parts 

saree and, therefore. difficult to buy 

SP wless you have an extremely high pri- 

IaH ority rating; in addition, cost of parts 

akes HH comparatively high now. (3) Proper 

0-H care insures better light output. result- 

mel'@ ing in less eyestrain and fatigue. 
When something goes wrong with a 

| Mr lamp, auxiliary or fixture, turn it off 

immediately. Advertise this fact 

ma" throughout-the plant. Some defects put 

ated n abnormal load on lamps, ballasts 

rale@j and starters. Turning the fixture off 

late vhen trouble pops saves burned-out 

nt ‘arters, ballasts, ruined equipment. 
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, ply: h many instanees it is more con- 
‘nient to install fluorescent fixtures 
" pulleys for raising and lowering 
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Spotting Fluorescent Lamp Troubles 


These essential maintenance pointers give the trouble- 


a maximum amount of light when they are turned on 


shooting information you need to cut down expensive 


lamp damage, keep lamps shipshape and ready to deliver 


End-blackening causes: left, mercury deposit; center, overvoltage or defective 
equipment; right, normal end of electrode or fluorescent-powder life 


Lamps may blink, flicker, spiral or 
smoke; and fixtures may hum and even 
smell. (See Data Sheet, page 138, for 
additional troubles.) Some of these are 
normal developments; others result 
from one or more causes. Let’s look at 
certain indications. plus a few experi- 
mental tests, that tell where the trouble 
lies. 

Some troubles result from more than 
one cause. Accordingly, when testing 
defective or damaged equipment prac- 
tice maintenance economy by trying the 
simple, least expensive remedies first. 
For example, if a lamp flickers for some 
time, it may be the fault of voltage, am- 
bient temperature, tube, starter or bal- 


last. Therefore, check voltage and ambi- 
ent temperature and look for cold drafts 
striking the lamp; sometimes a lamp 
won't light because a_ starter has 
worked loose from the socket. Making 
such a checkup first may save the cost 
of a lamp or starter. 


Spare Stock 


If at all possible, keep a few lamps, 
ballasts and starters on hand for emer- 
gencies. They help to make quick 
checks right in the fixture, to determine 
which element is at fault. Difficulty in 
obtaining replacements dictates the 
number of extra units to keep on hand. 

Here are some trouble-shooting tests: 
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Starter socket 


Fig. 1—Board, for testing lamps and st»rters before putting them in the fixture, 
should also be used for testing lamps and starters before discarding them 


Cord end / 
soldered to’ 
starter prongs 


Fig. 2—This manual starter, made 
from an old starter switch, helps in 
testing lamps, starters and auxiliaries 
without taking the lamp fixture apart 


Broken cathodes or air leaks in a 
lamp: Test each end of the lamp sepa- 
rately by connecting the two base pins 
in series with a 60-watt 115-v filament 
lamp on a 115-v circuit. If cathodes are 
intact, the lamp filament lights and 
the fluorescent bulb end glows. Absence 
of glow indicates a burned-out cathode 
or air leak. Use a 60-watt filament 
test lamp for fluorescent lamps of 14-40 
watts; for 65- and 100-watt fluorescents 


use a 200-watt 115-v test lamp. Com- 
mercial cathode testers are available. 

A test board, Fig. 1, helps greatly in 
checking starters and lamps on the job, 
but, of course, it does not show up wir- 
ing or ballast troubles. Be sure test 
conditions, such as voltage and ambient 
temperature, are the same as those ex- 
isting at the permanent fixture. Always 
test a lamp or starter on the test board 
before installing or discarding it. 

Using the test board: Place bulb in 
holders so that base pins make good 
contact and close switch A. Then push 
button B and hold it down several sec- 
onds. A good lamp lights immediately 
when pressure on button B is released. 

To test a starter put a good lamp in 
the lampholders. (Test it as above.) 
With switch A open, insert starter in 
socket and close switch. If starter is 
good, lamp lights and operates contin- 
ually. If lamp ends glow continually, 
but lamp does not light, starter con- 
tacts are stuck. Absence of end glow 
shows that starter contacts have not 
closed; this defect in a glow starter in- 
dicates that breakdown voltage is too 
high. Test-board voltage should never 
be less than 110 v. 

A manual starter, Fig. 2, checks 
starters and lamps while they are in a 
fixture. When trouble symptoms appear, 


remove lamp’s starter and insert ‘nanual 
starter. With cord switch in “oz,” posi. 
tion, ends of bulb should glow: if no 
glow appears, insert a new tested tube 
If the ends of this unit do not glow 
with switch in same position. lamp 
holders, wiring or ballast is defective, 
When lamp ends glow with switcs “on,” 
a good lamp starts when switch js 
opened. If it doesn’t, snap the switch 
several times before condemning the 
bulb. When it lights properly with 
manual switch but does not with old 
starter, trouble is in this element. 


Clean the Lamps 


In addition to testing and replacing 
lamp parts when they are defective. 
keep reflectors clean. This alone jn. 
creases light output as much as 50%. 
To clean porcelain or synthetic-enam. 
eled reflectors, remove lamp, then wash 
reflectors with soap and water and rinse 
with clean water. Don’t dry-wipe be. 
cause part of the dirt will remain on the 
reflector. Wash lamp tubes thoroughly, 
especially if the fixtures are in a dirty 
atmosphere. Don’t use either a strong 
alkaline or acid solution on aluminum 
reflectors. 

Hum, generated by magnetic forces 
within the transformer, may be objec. 
tionable in certain locations. If the 
lamps are in a room with noisy machin- 
ery, obviously it doesn’t matter. but in 
quiet rooms the hum disturbs occupants. 
Manufacturers design and _ assemble 
ballasts to minimize this hum. but 
sometimes a fixture is noisy. If it is. 
take these precautions: (1) Check bal: 
last mounting; attach it to a rigid part 
of the fixture. (2) Fasten all metallic 
parts securely because loose screws or 
bolts amplify hum. If excessive noise 
persists and can be traced to a defective 
ballast, replace it. 

For assistance and material in pre- 
paring this article, Power is indebted 
to Charles Amick, author, “Fluorescen! 
Lighting Manual”; and literature pub- 
lished by several fluorescent lamp man- 
ufacturers. 


FLUORESCENT LAMP RECORD 


LAMPS 


STARTERS 


BALLASTS 


Originally Installed Replaced 


Originally Installed Replaced 


Originally Installed Replaced 


Date |Number| Cost | Date |Number| Cost 


Date |Number| Cost | Date |Number| Cost 


Date |Number| Cost | Date |Number 


Total 


Use this record sheet to keep track of number and cost of equipment replacements. It also serves as a check on !amp life 
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NOTE BOOK 


A study of air conditioning, begun in 


October, is concluded here.—Editor 

ontrolled air volume: Otfice build- 
C ings, where cooling load includes 
removal of but little moisture, are regu- 
lated by varying the conditioned-air 
volume some 30% as it leaves the main 
fan. 

Fresh air and recirculated air are 
proportioned by hand-set dampers in 
the inlet ducts. (This also applies to 
the two systems described below.) All 
the air passes through the filters and 
cooling coils: a thermostat starts and 
stops the compressor. As the humidity 
rises a humidistat partially closes the 
automatic fan-outlet damper, cooling 
less air through a wider range. The 
moisture content is more accurately 
controlled (than is possible by ther- 
mostat alone) simply and automatic- 
ally; the system is comparatively inex- 
pensive to install and needs little at- 
tention. 

Automatic bypass system: This is 


recommended for loads having high 
latent heat, as where quantities of water 
vapor are given off in process work, or 
there are large groups of people. (See 
diagram in October Power.) 

A modulating thermostat in the con- 
ditioned space controls a modulating 
motor on the bypass damper as the 
temperature changes: the amount of air 
passed through the cooling coil can be 
varied up to 60%. The total air volume 
handled remains constant, which simpli- 
fies distribution for many small rooms. 

An auxiliary switch on the motor- 
operated damper starts the compressor 
when the bypass damper is closed, and 
stops the machine when the damper is 
opened wide. A dewpoint thermostat 
can be wired in series with the auxiliary 
switch, to keep the compressor shut 
down as long as the dewpoint is low 
enough to give the humidity wanted; 
this saves refrigeration. The entire by- 
pass arrangement is patented, and 
widely used. 


Direct system: This is of special use 


Know-How of Choosing 
Conditioning Systems 


By TERRY MITCHELL, ME, Frick Company 


where load is high for amount of air 
circulated, and there is much latent 
heat. Rooms with low ceilings and a 
heavy moisture content are most satis- 
factorily conditioned by the direct sys- 
tem, which also commends itself wher- 
ever the ultimate in comfort is desired. 

The air volume handled is constant, 
and all of it goes through. the cooling 
coils. If the resulting temperature is 
too low it is raised as needed by the 
reheating coils which pick up heat 
from the incoming fresh air. A thermo- 
stat controls the compressor; a humidi- 
stat controls the reheating water pump. 

The accurate control made possible 
can hardly be duplicated in any other 
system. Properly dehumidified air can 
be supplied at dry-bulb temperature 
within 3 F of that of the recirculated 
air, or within 6 F of the outside dry- 
bulb, whichever is higher. The direct 


system prevents unduly low tempera- 
tures when air must be dried by cool- 
ing. It costs more, but for heavy and 
varying loads it is worth the difference. 


Recirculated air clamper| or 
Intake _manually operated ' 
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Heat removed from incoming air goes to regulate temperature of cooled air after its moisture content has been reduced 
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PRACTICAL AIDS TO OPERATION 


small trowel. To speed up this job I 
cut a piece of sheet-rubber gasket big 
enough to cover my hand. By trial you 
can vary the size and shape until you 
get one that best suits you. Cut a hole 
for your thumb and use the pad on your 


Gasket Pad on Hand Speeds Cement Job 


WHEN INSULATING PIPING, especially 
the smaller sizes, it is a slow tedious 
job applying asbestos cement with a 


hand for a trowel, as in the photo, to 
put the cement over the asbestos cover- 
ing. 

Your thumb through the hole anchors 
the pad to your hand and it can be 
bent to conform to the pipe’s shape. 
You will find that the job can be done 
neater, quicker and easier than with a 
trowel. 


Tacoma, Wash. K M Waite 


Chrome Plating Extends 
Pump-Liner Life 
WE HAVE SEVERAL DUPLEX PUMPS, two 
of which are in constant use on boiler- 
feed service handling 210 F water. Be- 
cause of the high silica content in the 
feedwater (we have no filter), pump 
cylinder liners had to be replaced about 
every ten months. Three months’ serv- 
ice would score a set of liners and the 
pistons would have to be repacked. The 
scoring kept getting worse until the 
packing would last only three weeks. 
This was quite an expense, besides 
wasting material and labor. 

We made frequent inquiries about 
ways to eliminate this trouble, but with- 
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out results. One day we talked over the 
problem with the owner of a large ma- 
chine shop and decided to try chrome 
plating. We polished the inside of the 
5% xX 13%-in. liners, made of Hitensl 
bronze, to a mirrorlike finish. We then 
plated the surfaces with 600-Brinell- 
hardness chrome to a 0.003-in. thick- 
ness, and polished them to a high, glossy 
finish at a total cost of $6.00 for plat- 
ing each liner. 

Liners in the first pump, which has 
been running almost constantly for over 
two years, were plated in July 1941. 
They are in as good condition as when 
they were installed, and the pistons have 
not been repacked during that time. We 
chrome-plated the liners in the second 


pump with equally good results three 
months after those in the first pump, 
No wear has occurred on either liners 
or packing. 

We also eliminated a lot o! yalye 
trouble. Pieces of packing used to get 
in and wind around the valve seat and 
cause leaky valves. Pieces of packing 
also went through the feed line and into 
the feedwater regulator, causing more 
trouble. We are now considering chrome. 
plating liners and rods of all our pumps 
as this saving of material and labor 
pays large dividends. Our liner and 
packing maintenance has been reduced 
from about $230 per year per pump to 
a small fraction of this amount, and we 
anticipate many years’ service from the 
chrome-plated liners. 


Elmhurst, Ill. MEINECKE 
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Operatirg grips 


Makes Two-Handed 
Control One-Handed 


GENERALLY small electric hoists are con- 
trolled by two hand ropes: one for up 
and one for down direction, as in Fig. 1. 
To control the hoist rapidly may re- 
quire two hands, and even under normal 
operation it is not convenient to shifi 
from one control cable to the other, 
when using only one hand to control the 
hoist. I solved this problem in our plant 
as in Fig 2. One end of the contro! cable 
connects to the upper wood grip. Other 
end of the cable goes through this g"p 
in a clearance hole and connects to the 
lower grip. This is a very simple trick 
that has simplified the operation of our 
hoists. 

Hoisting and lowering grips are 00 
always together. When lowering a load, 


POWER November, !%3 


the 
use 
lowe 
to t 
worl 
i 
Bot 
ist 
| 
— 
| }} aN Pull on this \ 
“NR. grip to 
hoist---- 
\ 
: HOH ? 
{ ii 
4 
| 
| 
rol 
cay 
toy 
sa 
Th 
ou 
tio 


the hoisting grip can be brought into 
use quickly by simply releasing the 
lowering grip and moving the hand up 
to the hoisting grip. This arrangement 
works well and the men like it. 


Cleveland, O. Wm Von BENKEN 


Pipe Capsule Protects 
Boiler Certificate 


BoILER-CODE LAWS REQUIRE that each 
boiler’s inspection certificate be avail- 
able at all times on the site of the in- 
stallation, but sometimes the certificate 
becomes torn, weatherworn or even lost. 
Some boilermen insert the certificate in 
a picture frame, but often this proves 
too fragile and is broken because of the 
hazardous conditions. 

The plant superintendent of one com- 
pany operating a number of boilers 
adopted the practical and inexpensive 
method of inclosing the certificate for 
each boiler in a 1l-in. pipe nipple 10 in. 
long, sealed with a pipe cap on each 
end. A ring welded to the cap on its 
upper end permits the capsule to be 
suspended from any convenient part of 
the boiler such as from a pipe, as at A 
in the photo. 

Before using the nipple, the interior 
is thoroughly cleaned and all burrs and 


rough spots removed. Sealing the bottom 
cap with thread dope and screwing the 
lop fairly tight, makes the receptacle 
safe, dependable, and weatherproof. 
This idea is particularly applicable to 
outside boilers with little or no protec- 
tion from the weather. 


Pomona, Calif. G M Witson 
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Simple Welded Bracket 
Suspends Piping 


A SIMPLE ARC-WELDED BRACKET, shown 
in the photo, for suspending various 
lengths and sizes of pipe was described 
by one of our plant maintenance engi- 
neers. Its simple design permits fast in- 


stallation of piping and saves critical 
material. 

The bracket is made of two pieces of 
14-in. steel plate cut to shape as the 
diagram shows. To complete the bracket 
its tapered section is placed at right 
angles against the square plate and 
fillet welded on both sides, top and bot- 
tom. These brackets are bolted to con- 
crete columns or side walls of the plant. 
After the pipe has been placed into the 
half-round cut in the bracket, a length 
of \%-in. round steel bar is formed 
around the pipe and tack welded to the 
bracket to hold the pipe securely in 
place. The light-weight bracket takes 
only a few minutes to fabricate by 
welding, and provides a sturdy, depend- 
able unit for suspending any overhead 
piping used in power plant and process 
operations. 

Cleveland, O. J R 
Lincoln Electric Co 


Pointers for Oil Circuit- 


Breaker Maintenance 


Moror-starTING oil circuit breakers 
are designed for general starting serv- 
ice. When properly applied they pro- 
tect the motor from overloads, short- 
circuits and guard against the sudden 
application of full voltage to the motor 
after it has come to rest. 

The frequency of inspection and 
maintenance depends upon the severity 
of the duty which the breaker must 
perform and the condition of operation. 
Usually a light monthly inspection with 
a thorough inspection and maintenance 


semi-annually should be satisfactory. 
However, in some cases breakers oper- 
ating under active and severe service 
may require more frequent attention. 
Other breakers that operate infre- 
quently, and under less severe duty, 
will naturally require less attention. 
The frequency of inspection will be 
largely determined by experience. Ten 
points to check for maintenance are: 

1. Before making any adjustment to 
an oil circuit breaker, make sure that 
all lines leading to it are dead. 

2. Be sure the breaker frame is 
grounded. 

3. Do not operate the breaker ex- 
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cessively by the electrical operating 
mechanism when the oil tank is re- 
moved. 

4. Examine all contacts frequently, 
especially after severe short circuits, 
to see that they align properly. Dress 
or replace burned contacts to obtain a 
good fit between them. 

5. After making adjustments, test 
the breaker by hand to make sure that 
it operates smoothly and correctly. 

6. Inspect the oil regularly and after 
severe short-circuits. If it shows signs 
of moisture, carbonization or dirt, filter 
and retest it before replacing it in serv- 
ice. See that the oil level in the tanks 
is maintained at the proper height for 
safe operation. 

7. Remove all oil and thoroughly 
clean the tanks, tank liners, lift rods, 
and terminal bushings at least once a 
year. 

8. Thoroughly inspect all bolts and 
nuts; tighten if necessary. Inspect all 
pins, links and bearings for excessive 
wear. Check all cotter pins. 

9. Make dielectric tests of the oil 
every three months, to determine if it 
is reasonably good for circuit breaker 
work. Do not take samples until the 
oil has remained undisturbed for at 
least four hours. If testing for indica- 
tion of water, take the sample from 
the bottom of the tank. For indication 
of carbon and after a heavy short-cir- 
cuit, take the sample from the surface 
of the oil. 

10. Arrange for regular inspection 
to see that the circuit breaker is in 
adjustment, the oil of good quality, 
and the complete breaker functions as 
required. 

East Pittsburgh, Pa. N P Wiuson 

Westinghouse Electric & Mfg Co 
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Kerosene Bath Cleans 
Turbine Blades 


Some YEARS AGO I worked in an old 
steam plant where we used an ingenious 
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Bearing Ball Replaces Needle Valve 


WHEN OVERHAULING an inverted bucket 
trap, we could not find the Monel 
needle for the valve, Fig. 1. Another 
needle was not available, nor was non- 
corrosive stock from which to make 
one. We solved the problem by using 
for the needle valve a stainless steel 
ball from a bearing, Fig. 2. 

We silver soldered this ball to a 
piece of 14-in. welding rod, which we 
threaded for adjusting nuts. The hole 


in the needle arm we tapped for a ¥-in. 
pipe plug, through the center of which 
we drilled avs-in. hole for the welding. 
rod valve stem. Clearance in this hole 
permits the ball to correctly seat in the 
discharge orifice when the bucket is up. 
Lost motion between the lock nuts on 
the valve stem and the pipe plug per- 
mits the ball to remain seated until 
bucket is well filled. 
Marissa, Ill. Greorce HoL_mMan 


method of cleaning turbine blades and 
the steam side of condenser tubes. 
We placed a 5-gal can of kerosene 
to immerse the end of 34-in. drain line 
that came from between the throttled 
valve and the butterfly valve, operated 
by the overspeed trip, as in the figure. 
The turbine overspeed mechanism was 
then tripped by hand to close the but- 
terfly valve. 

As turbine slowed down we opened 
the drain valve. By this time vacuum 
had come back through the turbine to 
the throttle valve, the turbine rotating 
as a result of its inertia. Because of the 
vacuum, the kerosene flowed from the 
can into the blades and cleaned gummy 
deposits off them as well as the con- 
denser tubes. The arrows show direc- 
tion of kerosene flow through turbine 
and condenser. 

We could observe effects of this oper- 
ation in the condensate returned to the 
hotwell. Sponges in this well removed 
the gummy deposits and the kerosene 


from the water. Cleaning, done once 
a month, required a few minutes only, 
care being taken to let the turbine rotor 
slow down to where there was no dan- 
ger of kerosene striking the blades 
hard enough to injure them. 

We opened a turbine shortly after 
cleaning and found the blades bright 
and shiny, where two years prior to 
using the cleaning process, the blades 
were covered with a gummy deposit 
when the turbine was opened up for 
scheduled inspection. 


Great Neck, N. Y. S M Etonka 


Spring-Loaded Plunger 
Stops Valve Noise 


WHEN cover-plate mating surfaces of 
the valve chambers of a 4-valve engine 
became worn to where they required & 
gasket, the valves were noisy at certain 
loads. We overcame this trouble by 
drilling one end of each valve and 
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Spring -/oacled 
plunger 


fitting a spring-loaded plunger into each 
hole as in the figure. Even though it 
is small compared to the valve, these 
spring-plunger gadgets eliminate clat- 
ter, and keep the valve slot well back 
over the T-end of its stem. 


Marissa, Ill. Greorce HoLMAN 


Groups of Extinguishers 
Improve Fire Protection 


CERTAIN REPAIR AND MAINTENANCE 
WoRK, such as welding, changing elec- 
trical fittings and handling inflammable 
materials may cause hazardous condi- 
tions that require extra fire precautions. 
One plant superintendent solved the 
problem by requiring at least one group 
of fire extinguishers near the endan- 
gered area, as in the photograph, where 
they are available for immediate use. 
Six fire extinguishers are mounted 
inside an easily made welded-pipe inclo- 
sure, with a separate compartment for 
tach one. This group supplements but 
does not replace any of the units lo- 
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cated in and around the plant. It 1s ae- 
livered by a small hand truck and 
placed in a readily available location 
where work presents a serious fire haz- 
ard. 

Prior to inaugurating the system, a 
typical response to an alarm was for 
men to run to the fire, then turn back 
and search for extinguishers mounted 
at various parts of the plant. In several 
instances, small fires grew to dangerous 
proportions before proper equipment 
could be brought into service. Now 
each man going to a fire has an ex- 
tinguisher ready for immediate use, fol- 
lowing discovery of a blaze. 


Pomona, Calif. G M Wnmson 


Accumulator Smooths 
Refrigeration Operation 


MANY OLDER REFRIGERATING PLANTS, 
equipped with slow-speed compressors, 
have to guard against the possibility of 
liquid ammonia entering the compressor 
cylinder. The drawing shows an equip- 
ment arrangement that removes this dif- 
ficulty and also permits speeding up of 
the compressor. From the evaporator 
the gas goes to an accumulator where 
all liquid ammonia separates out before 
the gas goes to the compressor. 
Below the accumulator a reciprocat- 
ing pump receives liquid ammonia and 
discharges it back into the system be- 
tween the king and the expansion valve. 
From here the ammonia goes through 
the expansion valve, the evaporator and 
back to the accumulator as gas. A float 
switch in the accumulator prevents the 
ammonia from going so low above the 
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suction pipe as to cause the pump to 
become gas bound. 

Pump capacity is small and must dis- 
charge against pressure up to 250 psi, 
therefore the pump operates at slow 
speed. For this pump to operate suc- 
cessfully it must be so designed that it 
does not contain pockets in which gas 
can accumulate and it should have very 
close clearances. 

The accumulator must be located as 
high as space permits above the pump 
so as to make the suction head on the 
pump as high as possible. Gas glasses 
are not used on the accumulator, there- 
fore dummy tubes that extend through 
the insulation are provided. The ends 
of these tubes frost when they contain 
ammonia. Extend the suction pipe up 
into the accumulator to provide space 
at its bottom for the accumulation of 
sediment and oil. Make the suction 
pipe as large as possible and run it 
directly vertical into the pump. Run a 
vapor vent pipe from pump suction 
chamber to the compressor suction 
pipe. When pump is idle vapors re- 
leased in it will be drawn out and leave 
the pump to handle liquid when started. 
Hempstead, N. Y. Harry A ScuREIBER 
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READERS’ PROBLEMS 


Questions From 
Our Readers 


Question 1 


What Size 
Condensate Tank? 


I would appreciate information on good 
practice in determining size of conden- 
sate tanks relative to boiler capacity, 
taking into consideration various steam 
loads. 

Since the tank absorbs surges in 
boiler demand for water and the re- 
turning condensate, it must be sized 
accordingly. I fully appreciate that 


boiler demand for water and uneven 
condensate return depends on type of 
load, such as sudden demands for large 
quantities as against steady steam flow. 
What size tank do you use? 

I would like opinions of other Power 
readers on this subject.—MP 


Question 2 


Coarse or Fine Sandpaper? 


What grade of sandpaper gives best re- 
sults when sanding-in commutator or 
collector-ring brushes? Naturally, the 
coarse size cuts faster but it also pro- 
duces a rough finish. Does this rough- 
ness produce brush contact quicker 
than a smooth face produced by fine 
sandpaper? 


If the brush face is shaped true isn’t 
a smooth contact preferable to one of 
sharp ridges? 

Will one grade of paper fill inter. 
stices between grains of sand wit!) car. 
bon faster than another grade? And 
does this filling have any effect on ac. 
curacy or trueness of the sanding? If 
brush shape fits the commutator accu. 
rately does roughness of contact affect 
breaking-in of new brushes?—ADP 


SUITABLE ANSWERS from readers will be 
paid for if space is available for publi- 
cation. Answers accompanied by prac- 
tical drawings or photographs will com- 
mand additional pay. 


Answers to Sept. 
Question 1 


Needs Suction 
Pressure Control 


Wer HAVE Two diesel-driven ammonia 
compressors, each direct connected to a 
lighting generator in our ice-making 
plant. Since the generators require con- 
stant-speed drive, ammonia suction pres- 
sure varies considerably over a 24-hr 
period. 

A brine temperature of 16 F requires 
30-psi suction pressure, which we main- 
tain without difficulty over the heavier 


ice load periods. Frequently the refrig- 
erating load changes, and the suction 
pressure drops as low as 15 psi. Natur- 
ally we want to save oil instead of wast- 
ing it and are investigating the possi- 
bilities of partially unloading the com- 
pressor. 

The cylinders are fitted with clear- 
ance pockets and the necessary valves 
but no control equipment is installed. 
Rough measurements indicate that 
clearance volume is about 5% of cylin- 
der volume or enough to raise the suc- 
tion pressure an appreciable amount. 

Could we expect any substantial sav- 
ing if the compressor operates with this 
extra clearance? How could the valves 
be controlled to cut in at 20-psi suction 
pressure with a minimum of equip- 


ment ?—MOC 
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Explains The Control 


MOC’s most practical solution, illus. 
trated by the accompanying sketch is to 
control compressor suction pressure 
over the desired range by installing a 
suction-pressure regulator. To control 
the brine temperature he should in- 
clude in his control, a solenoid valve 
and a thermostatic expansion valve. 

The solenoid valve controls the brine 
temperature and is actuated by a ther- 
mostatic switch with its control bulb 
located in the brine cooler. When the 
solenoid coil is energized it lifts the 
iron plunger, which in turn snaps a 
needle valve open. 

The solenoid-valve control switch 
makes and breaks the electric circuit 
through the coil, thereby controlling 
liquid-refrigerant flow through the ex- 
pansion valve to the brine cooler. Actu- 
ating bulb is filled with a volatile sub- 
stance so that temperature changes in 
the brine surrounding the bulb pre- 
duce corresponding pressure changes 
of the actuating medium within the 
bulb. 

The control bulb must be clamped 
on or located in the suction line 
the compressor close to the brine cooler 
so that changes in the gas temperature 
as it leaves the cooler, are transmitted 
to the expansion valve. 

Installing a suction-pressure regula: 
tor is optional. If MOC makes the 
other suggested changes, he can control 
suction pressure without a regulator. 
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When a suction-pressure regulator is in- 
alled it is desirable to increase size of 
evaporator coils. The 5% clearance vol- 
ume may not be sufficient to maintain 
the desired back pressure under all 
load conditions, so in my opinion the 
other suggested changes are the best 
«lution to his problem. 
\ew York, N.Y. Dononur 


Suggests Two Methods 


Here are two ways to make MOC’s un- 
loader valves operate automatically. 
The material should be in any power 
plant, except perhaps the electrically 
operated 3-way valve. 

First prepare stem and bonnet of the 
unloader valve by removing the threads 
fom both. Then fit the bonnet with a 
bushing that makes a good sliding fit 
on the stem, so designed that there is 
room for packing; the same nut can be 
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used. Perhaps a new stem may have 
to be made as cutting off the threads 
may weaken the old one. Now make 
the following operating mechanisms: 

(1) Build a housing to hold a heavy- 
duty electromagnet, B, in front of which 
is mounted a spring, acting on a shoul- 
der of the plunger shaft, tending to 
keep the unloader valve closed; the 
magnet opens the valve. 

(2) Make a cylinder and piston (fit 
piston with rings or packing as it must 
be as nearly gas tight as possible). 
Mount a spring in back of piston to 
open the unloader valve—piston keeps it 
closed. Of course, it could easily be de- 
signed to operate in reverse. Pressure 
or release of pressure in the operating 
cylinder, A, is controlled by a 3-way 
valve operated by a solenoid and con- 
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nected in the discharge and _ suction 
lines. The outlet is connected to the 
compressor cylinder. 

pressure-operated switch (which 
can be adjusted to operate at any pre- 
determined pressure as differential) is 
connected in the compressor suction 
line; this switch operates the electro- 
magnet in either installation. 

Operating mechanisms can _ be 
mounted on a bracket welded to the 
compressor housing, as sketched. 

Bogota, N. J. F O Meyer 


Side Pockets Lose Heat 


I suggest that MOC use automatic or 
hand-operated capacity-reducing de- 
vices, instead of controlling load by 
various sizes of machinery. Such un- 
loading devices are used on vertical 
machines, which allow the gas to pass 
from the cylinder back to the suction 
of the compressor through a port in the 
side of the cylinder walls. 

It is a satisfactory method when 
properly designed and has little or no 
effect upon the indicated horsepower 
per ton. MOC should have the plant 
designers redesign for automatic oper- 
ation; or perhaps the equipment manu- 
facturer may have just the thing he is 
looking for. Experiments show that the 
only clearance that does not affect the 


indicated horsepower is that directly at 
end of piston. When clearances are put 
on the outside of the cylinder through 
port holes, part of the heat of compres- 
sion escapes, and this energy is lost 
when the gas is re-expanded. 

With any capacity-reducing device, 
there is always an increase in bhp per 
ton because frictional horsepower is 
practically constant for constant-speed 
machines. 

Different methods of unloading com- 
pressors show that with the clearance 
in the safety head directly above the 
piston, there is no change in the indi- 
cated horsepower per ton, whether the 
ratio is two or ten and the capacity 50 
or 100%. But the use of clearance 
pockets shows anywhere between 4 and 
15% increase in indicated horsepower 
per ton, between 34% ratio and 10.3 
ratio of compression, changing from 
100 to 50% capacity. 

A suction-pressure regulator, to main- 
tain a higher suction pressure in one 
part than in another part of the system, 
is used extensively for milk and water 
coolers, and in some places for auto- 
matic equipment where constant room 
temperature is required, so that the re- 
frigerant is automatically shut off from 
a room, as in the sketch above. 

The machine, beyond the suction- 
pressure regulator, is operated by vari- 
ous unloading devices in order to take 
care of the different loads. 

Fairview, N. J. M N Gozpenovicu 


Compares Costs 


Unfortunately, MOC did not state re- 
frigeration and compressor capacity, 
nor condensing pressure. He can main- 
tain a certain suction pressure through 
clearance pockets at the expense of the 
unit’s volumetric efficiency. 

We assume his refrigeration plant 
consists of 50-ton units, operating at 
165 psi gage (89 F) condensing pres- 
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stire and 30 psi gage (16.7 F) suction 
pressure. Theoretical hp requirements 
are 50 x 1.021 = 51.05. Anticipated 
operation requires, with the same con- 
densing pressure, but 20 psi gage (5.7 
F) suction pressure, 50 x 0.966 = 
48.30 or a difference of 2.75 hp. 
Schenectady, N. Y. 
Cart BACHMANN 


Horsepower Depends 


on Ammonia Pumped 


To solve MOC’s problem without a de- 
tailed description of the compressor, it 
is necessary to set up a hypothetical 
case and from the results draw certain 
conclusions given in the table: 


Peak | Off-Peak Load 
Load | 

Clearance 5%*| 15%**| 10%** 
Suction pressure | 30 15 | 30 25 
Discharge pres- | 

sure 200 200 | 200 200 
Actual cfm NH: 

pumped | 11.4] 6.0) 
Tons refrig- | 

eration 4.4 3.3 2.8 
Bhp 59 4.2 3.08 3.9 
Bhp per ton 1.34) 1.83 1.34 1.4 
Volumetric 

efficiency % 70 54 36 5 41.2 
Piston displace- 

ment cu in. 16.3 | 16.3 16.3 16.3 
Compression 

ratio 6.66) 13.3 6.66 8.0 
Savings in bhp caine 1.7 1.12 1.4 
Clearance 

pockets No No Yes Yes 


* No regulation; **regulation. 


Assuming an initial cylinder clear- 
ance of 5%, it is necessary to add 10% 
more by opening pockets in order to get 
1.12 bhp saving. 

Specific fuel consumption may be ob- 
tained from the engine manufacturer, 
but may be taken conservatively as 0.43 
Ib oil per hphr for compression-ignition 
oil engines, and 0.55 lb for surface- 
ignition low-compression engines. Thus, 
for each hour running offpeak with 
clearance pockets open, saving for sur- 
face-ignition low-compression engines 
is 0.55 x 1.12 = 0.62 lb per hphr. 

If the machine has small clearance, 
adding 5% clearance pockets does not 
substantially reduce bhp per ton. How- 
ever, if the compressor has large-pock- 
eted heads the 5% additional clear- 
ance brings an appreciable saving. 

We see from the table that even 
without regulation on off-peak loads and 
low-suction pressure of 15-psi gage, sav- 
ings are 1.7 bhp because horsepower 
consumed depends on weight of am- 
monia pumped. 

If there are other attendant operat- 
ing difficulties, the additional 5% clear- 
ance, besides that added by clearance 
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pockets, may be made up by increasing 
head-gasket thickness or adding a larger 
head. 

I suggest running the compressor at 
off-peak loads and opening the clear- 
ance-pocket valves manually. If the 
suction pressure runs in the neighbor- 
hood of 30-psi gage, savings will be 
about one bhp. 

Opening clearance pockets with sole- 
noid-operated valves, controlled by a 
suction-pressure switch energizing the 
solenoids, reduces capacity automatic- 
ally. When suction pressure goes below 
20-psi gage, solenoid valves are ener- 
gized and the clearance pockets go into 
use. See sketch below. 

Cliffside Park, N. J. 
J D Constance 


Unload Cylinders Equally 


Fortunately, MOC’s compressors are 
fitted with valved clearance pockets, or 
what we usually call partial bypass con- 
trols, and it is entirely feasible to fit 
these with automatic valves. 

Leading refrigerating-equipment man- 
ufacturers supply valves for these ma- 
chines, which have proved entirely satis- 
factory. Hookup is simple and about as 
foolproof as any automatic device can 
be. One well-known manufacturer uses 
a valve fitted with a piston operated by 
the discharge gas pressure, which in 
turn is controlled by a small solenoid 
valve. Operation of the solenoid valve 
can be regulated by a low-pressure 
mercoid switch in the suction line, or a 
thermostat in the brine. Automatic 
valves fit the same openings containing 
the hand-operated valves and _ installa- 
tion is simple. 

MOC can expect a decided saving in 
fuel if he makes this installation. His 
head or condenser pressure is fixed, 
depending on condensing-water temper- 
ature and quantity or, if he has an 
evaporative condenser, on atmosphere, 
temperature and humidity. The higher 
the suction pressure, the less his power 
consumption. He can prove this to his 
own satisfaction by operating the bypass 
valves by hand when suction pressure is 
low, provided he has some reliable 


means of checking oil consumption, A 
word of caution, however: If the com. 
pressors are 2-cylinder machines, .alyes 
on both cylinders should operate simu. 
taneously so that machine does n«t run 
unbalanced. Don’t attempt to © iange 
one side only. 


New Rochelle, N.Y. A B Dunrvee 


Use Suction- 
Pressure Regulator 


MOC should install a suction-pressure 
regulator in the line from the brine 
cooler to the compressors. This regu- 
lator should have a bypass so that un. 
der the heavier icemaking loads, it can 
be bypassed. If there is a common suc- 
tion line from the evaporators with a 
branch line to each compressor, one 
suction regulator will suffice. 

Suction-pressure regulators function 
to decrease temperature difference. 
which would otherwise exist, between 
the brine in the cooler and the surface 
of the evaporator coils. Amount of heat 
carried away by the evaporating refrig- 
erant is directly proportional to the 
temperature difference; therefore, in- 
stalling suction-pressure regulating 
valves in a given ice-making plant re- 
quires more evaporator surface than 
would otherwise be necessary. 

It is, therefore, not good practice to 
install suction-pressure regulating 
valve in an existing icemaking plant 
without increasing the evaporating coil 
surface, but in MOC’s case, where the 
requirements are only for light-load 
periods, this valve is the minimum 
equipment for a satisfactory solution. 


New York, N. Y. J J Foy 


Answers to Sept. 
Question 2 


Valves Won’t Regulate 


SEVERAL FILTERED-WATER LINES supply: 
ing water to different elevations in our 
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plant are each equipped with a pres- 
sure-reducing valve. A small spring- 
opposed metal-diaphragm pilot valve 
operated by downstream water pressure 
controls the main valve diaphragm. The 
lines feed washrooms, air-compressor 
jackets, drinking fountains and other 
gutlets and only rarely must the valves 
regulate against dead-end pressure. 

We have been unable to adjust the 
valves so that they will maintain any- 
thing like a steady pressure. Line pres- 
wre surges continuously, sometimes as 
high as 40 psi. For example, on one 
line we try to maintain 60 psi but the 
pressure-gage hand swings almost con- 
tinually from 40 to 80 psi. Main- and 
pilot-valve seats are in good condition, 
und the needle-bleed valve, on the line 
between pilot and main diaphragm, is 
unobstructed, 

No amount of cleaning or adjustment 
improves valve operation and I am at a 
loss to understand the reason for this 


_..-Packing gland 


v-Grease gun 


v 


== 


annoying pressure fluctuation. It is im- 
possible to keep drinking fountains ad- 
usted: one second the water just 
trickles from the mouthpiece and the 
next second it squirts a 2-ft stream. 
That can we do to remedy this situa- 
tion?—D WL 


Incorrect Size Or Style 


Full diaphragm power is applied to the 
‘tem, in valves like DWL’s, only as long 
as diaphragm A, in the sketch, remains 
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in full contact with the diaphragm 
head. Whenever valve assembly or im- 
proper adjustment causes the dia- 
phragm to bow away from the head, 
the stem receives less force, at a time, 
perhaps, when spring compression is 
greatest. 

The inner valve. using either poppet 
port, V-port, ratio plug or throttling 
plug, is available with either single or 
double ports. Poppet port is used when 
quick opening at maximum capacity is 
needed. V-port develops close throttling 
during the first 25 to 30% of travel, 
and continues this control until maxi- 
mum capacity is reached. Ratio plug 
throttles closely during the first half 
of its travel, but the port area opens at 
a much faster rate after the plug 
passes mid position. Throttle plug 
produces close action during the first 
10% of travel; additional lift increases 
port area at a greater rate per unit of 
lift, giving essentially a straight line 
relation between travel and flow. A 
single-ported valve gives tighter closure 
than a balanced double-port, but line 
pressure acting on the disk affects its 
free movement. 

Erratic operation can also be caused 
from irstalling a valve too large for 
the service. Naturally, the valve should 
not be too small, but it is just as im- 
portant not to be too large. An over- 
sized valve not only gives uneven regu- 
lation but because of oversize the 
restricted opening subjects the seats to 
wiredrawing. 


Chicago, Ill. C A ARMSTRONG 


Connect Pilot 
Line Properly 


Wrong connections may cause DWL’s 
trouble. When using the regulated 
pressure as the actuating medium, the 


pilot line should he connected on the 
downstream side of the valve. Don’t 
make the connection in an elbow or 
pipe bend because erratic pressures 
occur at these points. Select a point in 
a straight section of pipe at least 10 ft 
from the valve. Use a globe valve in 
this line to throttle the pilot supply and 
to smooth out pressure pulsations. 

The valve bodies, marked as to flow 
direction, must be inserted in the line 
to conform with the marking. A cor- 
rectly chosen valve does not necessarily 
match the pipe size. When the valve is 
smaller than its supply line reducing 
flanges or bushings can make connec- 
tions. Although this saves space, bell 
or venturi reducers give better flow 
conditions. 

Another source of trouble is old and 
dry packing drawn up tightly to pre- 
vent leakage. If the valves are equipped 
with lubricators, as in sketch, see that 
they are kept filled and the packing 
lubricated. When packing becomes dry 
and hard replace it with new. 

New York, N.Y. Rawnsine 


Is Piping Undersized? 

Normal pressure variations in DWL’s 
pipelines are chiefly functions of flow 
rate, actual pipe size and smoothness of 
pipe walls. A check at the pumping 
station should include measurement of 
water flow as well as discharge pressure 
covering a cycle of typical extreme 
maximum and minimum variations. If 
centrifugal pumps are installed, mini- 
mum total dynamic head at maximum 
demand must be higher than the maxi- 
mum regulated head on any branch 
line. If pumping station conditions are 
satisfactory make a survey of distri- 
bution mains, measuring or estimating 
the maximum flow rates in each section, 
(Continued on page 164) 
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‘QUESTIONS 


safety Valves, Water-Level Alarms, Fusible Plugs 


Eighth in a series that is running in 
every number of Power. From long 
experience as a professional and prac- 
tical engineer, Alex Higgins asks and 
answers some direct questions regard- 
ing power equipment—its construction, 
principle, maintenance, efficiency and 
safe operation. In outstanding fashion 
he drills the young power engineer, 
polishes up the oldtimer’s knowledge, 
helps all comers pass engineer exam- 
inations and win certificates of higher 
grade. Besides being invaluable as a 
study course for examinations, it is a 
good review for the chief himself who 
wants to do a better job.—Editor 


Q 1—What is the function of the boiler 
safety valve? 


A—It prevents boiler pressure rising 
above a certain predetermined pressure 
by opening and allowing excess steam 


lu escape to the atmosphere when that 
point is reached, thus guarding against 
a possible explosion through excessive 
pressure. 

Each boiler must have at least one 
safety valve. If the boiler has more 
than 500 sq ft of heating surface it 
should have two or more safety valves. 
In any case, safety-valve capacity must 
be such as to discharge all the steam 
the boiler can generate without allow- 
ing pressure to rise more than 6% above 
highest pressure at which any valve is 
set, and in no case more than 6% above 
the maximum allowable working pres- 
sure. All safety valves must be direct 
spring-loaded pop type. 


Q 2—Explain operation of  spring- 
loaded pop safety valve. 


A—lIt opens suddenly with a popping 
sound when the steam pressure reaches 


the point at which the valve is set to 
blow, hence the name, “pop.” This 
quick action is obtained in all pop 
valves by some method of suddenly 
increasing the upward force on the 
spring that holds the valve down on its 
seat. For example, an extension or lip 
on the valve presents a greater area to 
the upward pressure of escaping steam 
as soon as the valve opens. 

It is held open until the pressure 
drops a few pounds. Then it closes 
just as suddenly as it opened. This 
quick opening-and-closing action pre- 
vents “wiredrawing” of the steam and 
probable grooving of valve and seat. 


Q 3—What would cause a safety valve 
to stick to its seat? 


A—The cause would most likely be 
corrosion of valve and valve seat due 
(Continued on page 120) 
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Fig. 1—Safety valve with inside spring. Fig. 2—-Water column with high and low-water alarm 
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HOW TO BUY FOR TODAY 
ani be READY FOR TOMORROW 


The motor control you buy today can be a wise investment that 
will better prepare your plant for peacetime reconversion... 
simply insist on UNITROL, the unitized and interchangeable con- 
trol equipment that can be “converted” at will! 


Here’s why UNITROL is a sensible buy today. It lets you get 
2 to 3 times as much control into the same space, lets you arrange 
your plant’s motor control to conform to individual needs, lets 
you take advantage of “odds and ends” of space and meet 
your particular manpower requirements. It installs fast, needing 
only to be electrically connected. 


Here’s why UNITROL is a good investment for tomorrow. UNI- 
TROL is like your sectionalized filing cabinets. Each control unit 
can be removed easily and quickly, placed in some other compart- 
ment, or replaced. Entire sections can be shifted or removed. The 
complete plant-serving UNITROL control center can be reshaped, 
reorganized or expanded as your post-war operations demand. 

Before you buy any motor control now, send for the 36-page 
UNITROL book. It’s free. Write today. CUTLER-HAMMER, Inc., 

1358 St. Paul Avenue, Milwaukee, Wisconsin. 


Associate: Canadian Cutler-Hammer, Ltd., Toronto, 
Ontario, 


Multiple control 
een be heesed ie 
UNITROL 
tien elengeide the 
machine it serves. 


Control for a machine 
group or department 
can be centralized in 
nearby unused space. 


Complete plant-serving UNITROL Con- 
trol Center can be shaped to conform 
to any available space ...in straight 


line, l-shape, U-shape or combination. 
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to not being opened for a long period. 
To avoid this most dangerous condition, 
allow the valve to blow off periodically 


sectane oea¥ using the hand lever to raise it from 


cog 


its, seat or, preferably, by raising the 
‘steam pressure to the popping point. 


“Q.4—Describe and sketch a _ spring- 
loaded pop safety valve. 


A—A common cast-iron-body type is 
shown in Fig. 1. The valve disk is held 
firmly on its seat by a heavy coil spring. 
The point at which the valve lifts and 
relieves the pressure is set by screwing 
the adjusting nut up or down and so 
decreasing or increasing compression 
of the spring. A locknut keeps the ad- 
justing nut from moving once it is set. 
Cap on top of valve may be sealed if 
desired, to prevent access to the ad- 
justing nuts. A hand lever lifts the 
valve from its seat if it is thought to be 
sticking, and a blowdown adjusting ar- 
rangement regulates number of pounds 
that the valve blows down before it 
closes. Fig. 1 shows an enclosed spring. 
An exposed spring is used when high 
steam temperatures might affect proper 
operation of the spring. 


Q 5—What is meant by blowdown of a 
safety valve, and how is it regulated? 


A—Difference between the pressure 
at which the valve pops and that at 
which it closes is the blowdown. The 
valve remains open until the pressure 
falls a few pounds below the original 
popping point because when it does 
open a greater area of disk surface is 
presented to the upward rush of escap- 
ing steam and further upward pressure 
is exerted on the valve lip. In Fig. 1 
the amount of blowdown may be varied 
by raising or lowering the adjusting 
ring on the outside of the valve seat, 
thus decreasing or increasing the area 
of the small ports through which the 
steam escapes from the “huddling 
chamber.” 

ASME Code requires blowdown ad- 
justment to be made in the factory and 
sealed. Changes, which are required 


. in the pressure at which the valve pops 


or in the amount of blowdown, should 
be made by the boiler inspector or other 
competent person. 


Q 6—What are some points to consider 


in attaching a safety valve to a steam 
boiler? 


A—Connect the valve as close to the 
boiler as possible with no unnecessary 
pipe or fitting between. No other valve 
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of any description may be placed be- 
tween boiler and safety valve, nor on 
any escape pipe from it to the atmos- 
phere. If a discharge pipe is used, it 
must have an open-ended drain to pre- 
vent water lodging above the valve. 
Locate all safety valves so that the dis- 
charge is clear of running boards, 
working platforms or any other place 
where escaping steam is likely to scald 
any one. Connect every safety valve 
in an upright position with the spindle 
vertical. The valve must not be con- 
nected to an internal pipe and the hole 
in the boiler shell must be at least 
equal in area to the combined areas of 
all safety valves connected to the boiler. 
A muffler’s construction must be such 
that it puts no back pressure on the 
valve. 


Q 7—What is total upward force on a 
valve disk, 3 in. diameter, when boiler 
steam pressure is 150 psi? 


A-—Area of valve == Diameter squared 


Area of valve 
pressure, psi 
7.07 X 150 
1060 Ib 
Q 8—If downward jorce exerted by the 
spring of a safety valve is 850 lb and 
diameter of the valve disk is 2% in., 
at what pressure will the valve open? 


Total force 


A—Area of valve 


disk 25 X 2.5 X .785 


4.91 sq in. 
Opening steam 


pressure Spring pressure 


valve area 
850 = 4.91 
= 173 psi: answer 
Q 9—Sketch and describe some forms 
of high- and low-water alarm. 


A—The commonest form of high- 
and low-water alarm is a whistle placed 
on the water column and operated by 
rods and levers attached to floats or 
weights within the column. Movement 


of these weights or floats as the water 
level falls below or rises above the 
danger points causes the 
whistle to blow. 

Fig. 2 shows a high- and low-water 
alarm of the solid-weight type. It de. 
pends for its action upon thir well. 
known fact that a body weighs less in 
water than in air. Upper weigitt is jn 
the steam space, and lower weight js 
wholly submerged in water. Water in 
Fig. 2 is about at normal operating 
level. In this position the weights are 
balanced and the whistle valve is closed, 

If the level falls to a point where the 
lower weight is no longer submerged, 
the balance is disturbed. Lower weight, 
now unsupported, moves downward. 
This causes a corresponding upward 
movement of the upper weigh! which 
blows the warning whistle. 

If the water rises so high that the 
upper weight is submerged, its down- 
ward pull is lessened and the balance 
disturbed so that lower weight again 
moves downward and upper weight 
rises, blowing the warning whistle as 
he fore. 

The rods, by which the weights are 
suspended, are so attached to the short 
cross levers at the top that upper and 
lower weights must always move in 
opposite directions. Either low or high 
water moves the weights further apart 
and the resulting turn of the levers 
opens the steam valve to the whistle. 


warning 


Q 10—What is a fusible plug? 


A—This device protects boiler from 
damage through low water. It is a 
bronze plug having a fine thread on 
the outside and a tapered hole in the 
center filled with a soft metal alloy, 
which is almost pure tin with a melting 
point of around 450 F. 

Plug is screwed into the boiler plate 
at some specified point above the high- 
est point of the boiler heating surface 
that might be damaged by low water. 
In normal operation, one end of the 
plug is always covered by water while 
the other end is exposed to fire or hot 
gas. The tin filling does not melt a 
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A- Waterside plug 


B-Fireside plug 


C-Fireside plug 


— 


Fig. 3—Three types of fusible plug that are recommended in ASME Code 
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Ing “PRECAUSE Yarway Traps discharge continuously on heavy 

condensate loads, they bring such equipment as our big 
late dryer up to desired temperature quickly, and their inter- 
igh- mittent discharge on lighter operating loads keeps it hot— 
face improves efficiency.” 


ae. This is the experience of the Richmond Piece Dye Works, 


the Richmond, Va., where more than 35 Yarway Impulse Traps 
ne have been put to work, returning worthwhile profits in sus- 
0 


tained heating efficiency and operating economy. 


Then, too, their small size saves valuable space around 
machines. Their light weight simplifies installation. Their 
unique design with only one moving part—a simple valve and 
7 their rugged bar-stock construction, practically eliminates 

maintenance expense. And Yarway Traps are suitable for all 
pressures throughout the plant without change of valve or seat. 


Good reasons why more than 250,000 Yarway Impulse 
Traps have been purchased; why more than 100 Mill ye ad 
Distributors sell them. See your dealer or write for catalog 
T-1738. They usually cost no more than to repair an ordinary 
trap, so why not get Yarway performance for your money? 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Phila. 18, Pa. 
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long as the plug is submerged, but if 
falling water level uncovers the plug, 
the tin melts and steam blows out of 
the central hole, thus warning of low 
water. 

A fusible plug is not practicable in 
many modern boilers where pressures 
and temperatures are high and shells 
_of drums are often thick, but it is still 
a valuable accessory in low- and me- 
dium-pressure boilers, especially in fire- 
tube ones. ASME Code gives correct 
location of the fusible plug in most 
well-known types of boilers. 


Q 11—Sketch and describe some ap- 
proved forms of fusible plugs. 


A—Those recommended in ASME 
Code are shown in Fig. 3. The water- 
side plug, A, is screwed into the plate 
from the water side of the boiler; B 
shows a fireside plug, so called be- 
cause it screws into the plate from the 
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fire side; C is a fireside plug with the 
end recessed for a plug wrench to re- 
duce the amount projecting beyond the 
plate surface. Plugs A and B have 
hexagonal ends and are screwed in 
with an ordinary wrench. Plug must 
project at least 34 in. beyond the plate 
on the water side and should not proj- 
ect more than 1 in. on the fire side. 
The boiler pressure is always on the 
large end of the tapered soft-metal core. 


Q 12—What care must a fusible plug 
receive? 


A—Examine it every time the boiler 
is shut down for washing or inspection 
and clean all soot and scale off the 
ends. It must be renewed at least once 
a year. 


Q 13—How would you refill a fusible 
plug? 
A—ASME Code 


recommends that 


used casings be not refilled. But ‘{ jt 
is necessary to refill a plug, heat ‘i to 
melt out the old filling, clean the hole 
well and tin it. Next, place a small 
plug of putty in the small end of the 
hole, set the plug on a smooth-level 
surface with the small end of the 
tapered hole down and pour in some 
molten tin. When the plug cools, 
smooth off the end with a file and it js 
again ready for use. 

When: melting the tin, take care not 
to overheat it. 


Q 14—Where should the fusible plug 
be placed in the following boilers: (a) 
HRT, (b) locomotive, (c) horizontal. 


drum water-tube? 


A—(a) HRT boiler: in the rear head 
not less than 1 in. above the upper row 
of tubes. Measurement is taken from the 
upper surface of the tubes to center of 
plug; (b) locomotive boiler: in the § 
highest part of the crown sheet; (c) 
horizontal-drum water-tube boiler: in 
the upper drum not less than 6 in. 
above bottom of drum over the first 
pass of the products of combustion. 


I WAS ESPECIALLY INTERESTED in MGW’s 
question on power factor in March. 

His power system must be sup- 
plied enough active power, or kilowatts, 
to operate all the connected load at 
rated frequency; also, enough reactive 
power to magnetize the iron in the in- 
ductive apparatus (generators, trans- 
formers and motors) that is connected 
to the system. Field circuits of gener- 
ators and synchronous motors can sup- 
ply the magnetizing current for these 
machines, but transformers and induc- 
tion motors must get their magnetizing 
current from the system. The syn- 
chronous machines, then, must supply 
all the system’s magnetizing current. 

During periods of heavy system load. 
or low pf, the generators do not have 
enough current capacity to carry all 
the kw load and all the reactive load 
without overheating or operating at a 
lower terminal voltage. At such times, 
an additional generator can be over- 
excited to supply only the reactive. 

When E is the voltage between phases 
and / is the current in one of the leads, 
pf is found from the equation: 


of = _watts— 
ExIx 1.73 
Substituting known values in above: 
400.000 


pf = $000 .055 or 5.5% 
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Reactive Power Magnetizes Machine Iron 


By R V SELANDER, Utah Power & Light Co, Salt Lake City, Utah 


Net - E 


‘Total -I reactive 


When a generator and a synchronous 
motor are operating on the same bus, 
both have the same terminal voltage. 
But the motor voltage is 180 deg from 
the generator (bus) voltage, or the gen- 
erator voltage reversed. A vector dia- 
gram, in the sketch, illustrates the 
mathematical reason for this convention. 

Using the generator (bus) voltage as 
the reference vector E, a generator 
under load with an overexcited field has 
a lagging pf, or the phase current /; 
lags behind the corresponding phase 
voltage. If excitation is held constant 
and load is dropped off the generator. 
the pf lags more, /., until at the point 
where the generator is floating (neither 
taking nor supplying power), angle of 
lag is 90 deg, /. 

If all driving power is now removed 
from the generator’s prime mover, the 
angle of lag is more than 90 deg. Since 


pf is the cosine of the angle of lag, the 
cosine of an angle greater than 90 deg 
is negative. Components of the motor- 
ing machine’s current would then be: 
a reactive component lagging the gen- 
erator voltage 90 deg and an active com- 
ponent 180 deg from the generator volt- 
age, or negative generator action. 

Rather than show motor action as 
negative generator action, motor cur- 
rent is referred to the generator volt- 
age reversed —E. There is then a re- 
active component leading the motor 
voltage 90 deg and an active component 
inphase with the motor voltage. The 
only reason motor current is leading 
and generator current lagging is that 
the current refers to opposing voltages. 
Note that whether the machine is mo- 
toring or generating, the reactive com- 
ponent is in the same direction, and 
therefore the reactive current affects 
the system exactly the same whether it 
is a lagging generator current or a lead- 
ing motor one. You might visualize 
these conditions by saying that on an 
overexcited machine reactive flows out 
of it to the system, and on an under 
excited one reactive flows from the sy* 
tem into the machine. 

MGW’s method of finding the station 
pf is incorrect. Generator and motor 

(Continued on page 168) 
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SOLNUS OILS 


End Costly Carbon Troubles in Quarry Diesel 


Diesel engines in quarry service operate under se- 
vere conditions ... due to dust, temperature extremes 
and hard ysage ... resulting in difficult problems of 
lubrication and maintenance. Sun Lubricants and Sun 
Engineers have been successful in helping to over- 
come such problems in many quarry power plants. 


In one instance, the diesel supplying power for a 
giant stone crusher had been lubricated by three 
nationally-known, high-quality diesel oils. With each 
of these oils, excessive hard carbon and gum deposits 
caused sticking rings and loss of power. Every time 
the engine was overhauled, it was necessary to bree 
the rings to free them, resulting in high annual re- 
placement costs. 


SUN INDUSTRIAL PRODUCTS wousrey~ 


After changing to SOLNUS Heavy for summer service 
and SOLNUS Heavy Medium for winter, carbon de- 
posit was very slight and that which did form was so 
soft that it could be wiped away with a cloth. All 
piston rings (even the top rings) were free ... and 
costs for replacement of parts were the lowest ever 
experienced. 


This field report is typiccl of the many which we re- 
ceive every year. It sugcests that SUN Lubricants 
and SUN Engineers ... those capable “Doctors of 
Industry”. . . may be able to help you solve your 
difficult lubrication problems, Write to... 


SUN OIL COMPANY ©« Philadelphia 


Sun Oil Company, Limited, Toronto, Canada 
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HOw TO INSTALL ONE-PIECE 
y RINGS ON PISTONS 


HANDLE PISTON RINGS carefully and fit 
them accurately to cylinder bore and 
piston groove so that machine gets {,l] 
benefit of a good seal. Examine rings 
closely and smooth off. burred edges, 
Photographs courtesy American ‘ir 
Compressor Corp, North Bergen, N. J. 


1 Put new ring inside the cylinder 

bore with its joint at a convenient 
measuring position. Insert the ring 
making it assume a uniform contact 
with cylinder walls, which positions 
the circle in a true plane. Use a feeler 
gage to check ring gap; if necessary, 
file ends to spacing given in table. 


RING END CLEARANCE 


Joint end clearance, 


Kind of Cylinder le in., minimum 
machine dia in, a os Straight 46 deg 
in 
| , | and step angle 
| 
COMPRESSORS Below 6 .003 x dia | .002 x dia 
6 and over 0025 | .003 x dia | . 002 x dia 
STEAM ENGINES | 
Saturated Below 6 .002 | .005 x dia | .003 x dia 
steam 6 to 12 15/16 003 | 005 x dia .003 x dia 
Over 1215/16 | 004 005 x dia | 003 x dia 
Superheated Below 6 003 | .008xdia | .006 x dia 
steam 6 to 12 15/16 005 .008 x dia | .006 x dia With the piston in this position, 
Over 12 15/16 .006 .008 x dia .006 x dia 


remove all foreign matter from 
Courlesy, American Hammered Piston Ring Div, Koppers Co. grooves. Roll each ring entirely around 
the piston. If ring stays in groove 
from its own weight during this pro- 
cedure, side clearance will check fairly 
close to value in table. 

Slide the’ back ring over metal- 
bridge strips acress the foremost 
groove to position in rear groove (if 
more convenient remove piston and 
rod, thread piston rod through ring, 
and put it in groove from rear). Slip 
front ring into its groove. Ring faces 
must lie below piston lands. 


3 Loop a heavy cord around one 

stud, pass it outside and over the 
adjacent stud and then pass it around 
the entire ring. Pull on cord to con- 
strict ring into its groove and tap or 
push piston home. If piston doesn’t 
move easily, find out why; don’t use 
a great deal of force. 
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... BIDDLE INSTRUMENT REPAIR DEPARTMENT 


These three “Megger” testers were on board the former liner 
Normandie when she capsized, were recovered after several months 
and sent to our Repair Department for whatever could be done with 
them. Although waterlogged and badly corroded, as shown here, 
we found they could still be salvaged. They were repaired, rebuilt 
and returned to service, practically equal to. new, within three 
weeks’ time—a tribute both to the inherent quality of “Megger” 
instruments and the craftsmanship of Biddle instrument makers. 

For many years we have maintained an Instrument Repair De- 
partment for servicing, repairing and rebuilding “Megger”’ Insula- 
tion Testing Instruments, Tachometers, Frequency Meters and other 
specialties. Today this well-equipped and busy department is not 
only servicing equipment we have supplied, but also other types and 
makes of instruments. 

Perhaps you have instruments lying idle that need only expert 
tepairing to return them to service. If you are faced with difficulty 


and delay in procuring replacements, our Repair Department may 
be able to help you. 


Official U. S. 
Navy Photograph 


THE NEW... U. S.-MADE 
“MEGGER” INSULATION TESTER 


in plastic molded case; with the heritage of 
ruggedness and accuracy common to all instru- 
ments bearing the trade mark name “Megger.” 


Write for new descriptive Bulletin 1735-P. 


JAMES G. BIDDLE CO. . 1211-13 arcu STREET - PHILADELPHIA 7, PENNA. 
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Sticks to His Guns for 
Inside-Lap Stack Joints 


In Juty 1943 Argument Corner, J H 
Carr comments on steel-stack design. 
I agree with him that most steel stacks 
with riveted joints are probably built 
with old-style shingle-lap joints, Fig. 1, 
but I believe Dick Snider is on the right 


track when he makes stack joints like 
Fig. 2. For the last 25 years I have been 
an active campaigner: for better stacks 
by using inside-lap construction. A 
properly welded steel stack eliminates 
adverse effects by lap joints, but if 
joints are to be riveted or bolted, give 
them an inside lap. 

For an unlined stack in active serv- 
ice practically all metal loss from cor- 
rosion occurs on the inside surface or 


ARGUMENT CORNER 


in the laps. Flue gas contains all the 
corrosion-producing properties of the 
air plus moisture from fuel and more 
or less sulphur. Sulphur products are 
especially detrimental because not only 
are they corrosive but they elevate the 
dewpoint of the gas. By contrast, out- 
side surface of the stack is exposed to 
relatively clean air at a temperature 
averaging well above the dewpoint. 

The average stack is made of light 
plate with commercial-fit joints. It is 
unusual to find a stack with tight metal 
contact on both edges of every joint; 
therefore some leakage into or through 
the joints must be expected. Any leak- 
age from a joint like Fig. 1 is corrosive 
fluid from the inside into the contact 
faces of the joints, or through them to 
the outside. The latter appears in 
streaks and stains that seriously affect 
stackpaint life and appearance. In con- 
trast, with the inside-lap joint, Fig. 2, 
leakage is relatively harmless fluid from 
outside to inside. 

Every stack is entitled to at least one 
coat of paint and most stacks get ad- 
ditional coats as required. With inside- 
lap girth joints, paint, when applied to 
outside of an erected stack, tends to 
run into any opening in the joints and 
seal them and also tends to form a 
water-shedding fillet on the top edge of 
the stack plates. 


RED CROSS WORKERS LEARN ABOUT BLOOD-PLASMA PROCESS 


e 9 


} 


According to the Elliott Co, who have built nineteen 4-stage steam jet ejectors like the 
two in the photo, upwards of a dozen manufacturers use a high-vacuum process to desic- 
eate the life-saving plasma. All have one or more 4-stage ejectors. Several also have 
3-stage non-condensing ejectors for bringing a freshly charged drying chamber to a 


partial vacuum before switching to 4-stage units. 


Based on many years’ experience with 
and observation of steel-plate stac\s, | 
believe that life and appearance oi any 
riveted or bolted lap-joint stack i- im. 
proved by using inside instead of out. 
side lap joints. Improvement may vary 
from a little to a great deal, but ‘t js 
invariably in the right direction. *ince 
there is no difference in first cost why 
not join the campaign for better -tee] 
stacks and inside-lap girth joints? 
San Francisco, Calif. 


M S Gerevxp 


Stabilizer Steadies 
Pump Governor 


I HAVE READ WITH INTEREST the operat- 
ing suggestion by M N Gozdenovicl: en- 
titled “Ball Check Valve Steadies Pump 
Governor” on page 108 of June Power. 
While the use of a ball check valve has 
apparently been successful in dampen- 
ing pressure pulsations in this instance, 
I do not recommend it as general prac- 
tice. Unless it is provided with leak or 
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Sy/lphon bellows 


Stabi, lizer 


bleed ports, a tight seating check may 
prevent all motion of the governor in 
the direction which the ball seats, re- 
sulting in incorrect average pressure. 

A better method is to use the stabil- 
izer shown in Fig. 1. This is a double 
check valve, with small leak ports in 
each seat, designed specifically for 
dampening pressure pulsations. Another 
good remedy is to throttle the needle 
valves A and B, Fig. 2. Usually if 
they are cracked about 14 turn, excel: 
lent results are obtained. 


Erie, Pa. L. D. Cartyon 
Northern Equipment Co. 
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for low cost power in stationary service installa- 
tions, Baldwin Diesel Engines have an outstanding 
record of economical operation and maintenance 
the country over. 


Baldwin has built diesel engines for practically 
every application. They provide unfailing low cost 
power in ice plants, industrial and commercial 
plants, textile, cotton oil, and flour mills, public 
buildings, hotels, and colleges. Recent statistics on 
one Baldwin Diesel installation showed a mainte- 
tance cost for replacement parts of 5c per horse- 
Power per year over a ten-year period. 

The knowledge and experience gained in 49 years 
of diesel engine manufacturing is built into every 
Baldwin Diesel. Whatever your power require- 
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ments, regardless of the type of service, it will pay 
you to consult Baldwin. The Baldwin Locomotive 
Works, Philadelphia, Pa. 


BALDWIN 


DIESEL ENGINES 
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ENGINEERS’ BOOKSHELF 


Electronics 


EXPERIMENTS IN ELECTRONICS AND Com- 
MUNICATION ENGINEERING (1943) By 
E H Schulz and L T Anderson, both in- 
structors in Electrical Engineering, 
Illinois Institute of Technology. Pub- 
lished by Harper & Brothers, 49 E 33rd 
St, NewsYork, N. Y. 381 pages, 6x9 in. 
illustrated. Price $3.00. 


Intended as a laboratory text for 
courses at college level in electronics, 
communication networks, radio and 
ultra-high-frequency phenomena, this 
guide to laboratory work contains 108 
experiments, ranging from simple dc 
measurements to complete amplifiers, 
radio receivers and transmitters, micro- 
wave equipment, etc. The text was 
prepared for war-training courses, 
especially Army and Navy college 
training programs, ESMWT, and other 
accelerated war-training programs, and 
as a guide to laboratory work in elec- 
tronics and ultra-high-frequency train- 
ing schools of the U. S. Army Signal 
Corps. 

Two preliminary chapters discuss 
laboratory technique. use of tools and 
procedures, circuit elements and meas- 
uring devices. The twelve remaining 
chapters, organized about the major 
topics, are devoted to experiments. 
Each chapter discusses briefly prin- 
ciples involved, procedure to follow 


You will help us give you the good service 7 
that is your due by notifying us at once of 
your change of address. Often the monthly 
issues of POWER go out of print almost im- 
mediately after publication, preventing us 
from supplying issues that may have been 
misdirected. Prompt notification of address 
changes that have been made or will be 
made prevent your missing a single one of 


‘ the big valuable monthly issues of POWER. 


and apparatus for every experiment. 
The student is able to work out all de- 
tails of an experiment without con- 
sulting other references. 


ENGINEERING Mecuanics (1943) By 
Ferdinand L Singer, Assistant Professor 
of Engineering Mechanics, New York 
University. Published by Harper & 
Brothers, 49 East 33rd St, New York, 
N. Y. 482 pages, 6x9 in., illustrated. 
Price $4.00. 


Primarily a college text, this book 
presents illustrations and definitions in 
simple straightforward style so that it 
could well be used for home study or 
reference. Chapter headings include 
principles of statics, force systems, 
structures, friction, centers of gravity, 
moments of inertia, dynamics, work and 
energy, impulse, momentum and vibra- 
tion. Graphic analysis methods are 
grouped and written as a single chapter. 


Radiography 


oN RapiocraPpHy (1943) 
Published by American Society for 
Testing Materials, 260 S Broad St, 
Philadelphia, Pa. 265 pages, 6x9 in., 
175 illustrations. Price $4.00. 


A bound set of 18 technical papers 
presented by outstanding authorities 


aimed at better understanding of ra:io. 
graphic tests and their significanc- to 
both consumers and producers. Papers 
discuss principles of radiography, fvun- 
dry applications, gamma rays, inspec- 
tion, welds and magnesium castings, 
In addition. a million-volt portable unit 
is described, application of X rays in 
boiler shop and power plant is dis. 
cussed and recommended, industrial 
radiography terminology is given. 


Electricity 


IntRODUCTION TO CiRCUIT ANALYsis 
(1943) By Abner R Knight, Professor 
of Electrical Engineering, and Gilbert 
H Fett, Associate in Electrical Engi- 
neering, University of Illinois. Pub- 
lished by Harper & Brothers, 49 E 33rd 
St, New York, N. Y. 447 pages, 6x9 
in., illustrated. Price $4.00. 


Written as a college text, this book 
attempts to give the student a physical 
conception of electrical engineering 
problems before analyzing them mathe- 
matically. It is intended as a_ basic 
course in electrical engineering, from 
which the student may proceed to more 
specialized courses, such as dynamo 
behavior, electrical design, electronics, 
electrical power distribution, etc. 

First five chapters serve to: (1) pro- 
vide understanding of fundamental elec- 

(Continued on page 184) 
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When considering the important contri- 
bution that women are making towards 
the war effort, don’t overlook the Wo- 
men’s Industrial Auxiliary Corps. 


Like their sisters in the service auxil- 
iaties, these women workers in prac- 
tically every type of war plant are today 
doing many of the ‘tremendous trifles” 
so important to all-out war production. 


Here, AmericanFlexibleLow-Tension 
Shielded Conduit is being made ready 
forfinal assembly intoa medium bomber 
built by a prominent Eastern plane 
builder. Threading electrical wires 


..-helping free men for active duty, too 


through the conduit and soldering on 
end connections was formerly done 
exclusively by men. Today, however, 
with a minimum of training, women are 
doing the job equally as well, and in 
many cases, faster. 


Flying with our bombers is only one 
of the important jobs assigned to Amer- 
ican Metal Hose products. In industry, 
various types of American Flexible Metal 
Hose and Tubing convey water, gas, 
steam and oil; it’s also used in vacuum 
service for removing filings and dust; 
as misalignment connectors or for ab- 
sorbing vibration in pipe lines—to name 


but a few applications where these 
products serve with distinction. 


‘When you have an application requir- 
ing metal hose or tubing, regardless of 
its nature, we invite you to “go Ameri- 
can.” For in the American line there’s 
one than can probably help you do the 
job just a little bit better. Our Tech- 
nical Department will gladly assist with 
your particular problem. 


AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: 

Anaconda American Brass Ltd., New Toronto, Ont. 

43203 
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WHAT’S NEW IN PLANT EQUIPMENT 


Lever Control Pilot 


H-W Type 1410 lever-control pilot 
meets requirements for a unit having 
wide throttling range, important for in- 
dicating or recording level where dis- 
placement float is used to show level in 
vessels containing highly corrosive liq- 
uids. It has the following advantages, 
according to manufacturer: (1) spe- 
cific gravity index scale setting from 
0.10 to 2.0, (2) wide throttling range 
from zero to 300%, setting in exact 
relation to specific gravity setting, (3) 
long-life bellows, operating throttle arm, 
(4) straight-line pilot characteristic of 
pressure output to diaphragm versus 
level variation, (5) simplified reversibil- 
ity, (6) adjustment for height of level 
control, (7) “snap-action” settings on 
pilot without additional parts or spe- 
cial tools. Hanlon-W aters, Inc, National 


Bank of Tulsa Bldg, Tulsa, Okla. 


Test Rig 


PHOTOGRAPH sHOWS one of the latest 
PIV gear variable-speed test rigs, ar- 
ranged on a drilled flat steel base as a 


portable unit for testing vibrators, 
pumps, instruments, etc. Vertically 
mounted 2-hp motorized PIV gear, of 
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6:1 over-all speed range, is connected 
to a helical gear box having three out- 
put shaft extensions for testing, and a 
fourth extension for connection to 
tachometer. Three output shafts in line 
have speed ranges of 600 to 3600, 300 
to 1800, and 150 to 900 rpm. Speed 
range of shaft extension for tachometer 
is 150 to 900; triple-scale indicator is 
for three speed ranges. Each shaft 
speed varied by turning hand regulat- 
ing wheel. Larger hand wheel operates 
unit’s vernier control. Link Belt Co, 
307 N Michigan Ave, Chicago, 1, Ill. 


Pumping Unit 


Unit peveLorep for handling gasoline 
and oils where electric power is not 
available. Engine operates with either 
steam or compressed air and is con- 
nected to pump through single-reduc- 
tion gears. Pump, gearing, engine and 


controls are mounted on common bed- 
plate. Pump is iron fitted, has capacity 
of 50 gpm at 76-psi and speed of 460 
rpm. Engine is 3 hp at 700 rpm. Black- 
mer Pump Co, Grand Rapids, 9, Mich. 


Automatic Stop Valve 


AUTOMATIC STOP VALVE is for use on 
air- or gas-pressure lines, where danger 
of fractures or leakage resulting in pres- 
sure loss or damage exists. Automatic- 
ally shuts off flow when pressure falls 
to a preset point. Must then be manu- 
ally reset before flow can be resumed. 
Can be operated on rate of flow, differ- 
ential pressure or direct static line pres- 
sure. Extremely wide rangeability; a 
300-psi valve may be set to operate at 
any pressure from 5 to 300 psi. Stop 
point is established by merely presetting 
desired shutoff pressure in the dome. 
Grove Regulator Co, 65th & Green St. 
Oakland, 8, Calif. 


Fire Shield 


FOAMITE FIRE SHIELD, 794% x in., 
is built of sheet steel, reinforced with 
angle iron. Between front and back 
plates of shield is an insulating-mineral 


wool blanket, said to withstand ‘em. 
perature of 1200 F. Three observa‘ion 
ports and four nozzle ports are each 
equipped with pivoted cover doors . on- 
trolled from rear of shield. Anchoring 
chains provide for securing playpives. 
At base of shield three hinged skirts 
give way over uneven ground. Ameri-an- 
LaFrance-Foamite Corp, Elmira, \. Y, 


Oil Purifier 


WHILE PRIMARILY DEVELOPED for purif- 
cation of aircraft-engine lubricating oil, 
Hilco Airline oil purifiers find wide 
application in purification of other 
types of oil. Operation of Models A-50, 
75, and 100, consists of drawing batch 
of oil to be purified into heater tank, 
into which is also introduced Hilite, 
fuller’s earth or activated clay. Mixture 
is agitated and heated, then dropped 
into a rundown tank, and by com- 
pressed air forced into a filter press. 
Passage through secondary filter press 
assures removal of all solids. Unit 
illustrated has capacity of 50 to 65 gal 
per batch per hr. The Hilliard Corp, 
342 W 4th St., Elmira, N. Y. 


Tandem Rheostat Assemblies 


TANpeEM UNIT illustrated, consisting of 

eight Ohmite Model U, 100-watt, 12-in- 

diameter rheostats mounted in_ steel 
(Continued on page 170) 
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New Training Aids 


HOW TO GET THESE ERY soon, your maintenance workers will get the benefit of 


FREE CRANE SERVICES this “Piping Pointers” sound training film. It will help them 
quickly grasp the fundamentals of piping—help them keep valves, 


ers” film is ready, your local fittings, and pipelines on the job—now when replacements are so 
Crane Branch will gladly ar- hard to get. 


a thawing is ep plant Making this film doubly effective is a new Crane “Piping Point- 
at the most convenient time. 


Win he ers” manual—believed to be the most complete and practical book- 

to all viewers. Reserve your let of its type ever compiled. In the film, trainees will see and 

“ape be the ae ae hear a large part of the manual’s contents actually applied. In its 
a pages, they will find a lot more valuable “know-how” data that 

sentative today. 

comes from Crane Co.’s 88-year experience as the world’s leading 

valve and fitting maker. Crane Co., General Offices: 836 South 

Michigan Ave., Chicago 5, Ill. 


“PIPING POINTERS” BULLETINS are still available—as 
long as present supply lasts. Introduced in 1941, this service is 
giving effective aid to piping men in countless plants. 


VALVE 
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Sure, I worked in a machine shop for quite a while—I had to—but 
my folks taught me that it was something you don’t talk about. 


Why, he’s nothing but a mechanic. 


I heard both of these statements while I was in New England not long ago. Both were 
from so-called “blue bloods”—the persistent American remnants of the stiff-backed 
landed gentry. That attitude isn’t particularly Yankee—I’ve seen it in all parts of the 
country from people who consider it unfashionable and ungentlemanly to work with 
your own hands. 

Some of them are getting a rude pushing around these days. They’ve found their 
“quality” offspring with the fancy college degrees doesn’t get the consideration from 
the draft board that some youngster from the other side of the tracks gets—because 
the kid from the wrong side knows how to build airplanes and isn’t afraid of calluses 
and grease. 

That’s all as it should be. This country was built, lock, stock and barrel, by men and 
women who did all their own work. No successful pioneer ever operated with a valet 
and butler. The whole idea of social classes is particularly un-American, as many 
brand-new, war-made plant managers have discovered to their sorrow. You can’t 
make a man work by high-hatting him—especially when he knows his job and knows 

- you aren’t too sure of yours. 

It’s time we went back to the old-fashioned method of making every man work his 
way up. A good mechanic is every bit as much a man as a good doctor or a good law- 
yer. He has just as much cause—maybe more today—to be proud of his profession. 

Perhaps the best idea of the mechanic’s importance comes from Egypt, where 
American workmen have been training native fellahin, the lowest of the low there. 


These people, about half the population, earned about 30 cents a day working like 4 
beasts on farms, and lived in fly-ridden huts. From them, the Americans have picked he 
their recruits. They have paid several times the former day rate, and taught the fellah - 
to be a clean, self-respecting citizen—a mechanic. He likes his new position and is de 
proud of it—in the country with the world’s oldest “civilization”! " 
The American boss there gives a better definition of how to choose a man than any ti 
etiquette book ever developed. He says: “There are two kinds of guys—bright-eyed ne 
and dull-eyed. You can teach the bright-eyed anything, no matter where they come co 
from.” ec 
The only thing I can add is that the bright-eyed guy also has a bright heart—the ty 
“git-up and git” today’s world takes. He can afford to be proud of himself, because - 
he’s contributing something real and lasting to his world, regardless of his work. fo 
lat 

Su 


The man who works with his hands is a laborer. 


Engineer 
The man who works with his hands and his head is an artisan. 


But the man who works with his hands. his head and his heart is an artist. 
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Insulations 


“are “Made to Order ‘fae 4 


today exacting needs 


J-M Industrial Insulations cover every type of 
heat control. Each type of insulation is tailor- 
made to fit the particular job for which it was 
designed. In addition: Johns-Manville’s 85 years’ 
experience in every conceivable type of insula- 
tion problem makes it possible for J-M Engi- 
neers to design insulation applications for special 


conditions with utmost speed, thoroughness and 


economy. Following are just a few of the many 
types of J-M Industrial Insulations: 


FOR TEMPERATURES TO 600° F. J-M 85% Magnesia has been 
for many years the most widely used block and pipe insu- 
lation for temperatures to 600° F. and, in combination with 
Superex, for higher temperatures. Maintains high insu- 
lating efficiency. Standard block sizes 3’”’ x 18”, 6” x 36” 
and 12” x 36”; from 1” to 4” thick. 


JOHNS-MANVILLE 


INSULATION FOR TEMPERATURES TO 1900° F. J-M Superex 
Blocks have long been standard for this service. High heat 
resistance, low thermal conductivity. Sizes 3’ x 18”, 6” 
x 36” and 12” x 36”; from 1” to 4” thick. 


FOR STEAM LINES UP TO 700° F. J-M Asbesto-Sponge Felted 
Pipe Insulation is recommended where maximum efficiency, 
high salvage and resistance to abuse are essential. For 
temperatures over 700°, used in combination with Superex. 
It is available in 3-ft. lengths, from 1” to 3” thick, for 
standard pipe sizes. 


FURNACE INSULATION UP TO 2600° F. J-M Insulating Brick 
and Insulating Fire Brick are available in 7 types, with 
temperature limits ranging from 1600° F. to 2600° F. All 
provide light weight, low conductivity. 


For details on these materials, and on the complete J-M 
Insulation line, write for Catalog GI-6A. Johns-Manville, 22 
East 40th Street, New York, 16 N. Y. 


Johns-Manville 


INDUSTRIAL INSULATIONS 


PRODUCTS 
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POWER LINES - 


Personal notes, items of general interest, the latest from 
Washington — all the news that is news in the power fieid 


Great Lakes Get 
More Water 


Recently, the gate in one of the sluice- 
ways was raised on the Ogoki diversion 
in the lonely wilderness of northwestern 
Ontario and water that normally would 
flow into Hudson Bay started on its way 
toward the Great Lakes. This unique 
$5,000,000 engineering undertaking, 
started in December, 1940, will divert an 
average of 4000 cfs from the Hudson 
Bay watershed into Lake Nipigon, down 
the Nipigon River into Lake Superior, 
through the Great Lakes and the St 
Lawrence River. The Ogoki water and 
that from Long Lake, a similar but 
smaller diversion 120 miles east, have 
a combined average flow of 5000 cfs 
and make possible the development of 
360,000 hp additional between Lake 
Nipigon and tidewater on the St Law- 
rence. It is estimated that eventually 
these diversions will raise the level of 
the lower Great Lakes 2.25 in. For a 
more complete description of the pro- 
ject, see January, 1943 Power, page 14. 


Costa Rica’s largest hydro-electric 
power development, about 25 miles 
from San Jose, is the fourth to be built 
on Virilla River. The new station will 
have an initial capacity of 5000 kw and 
ultimately 10,000 kw, which will add 
nearly 50% to the power developed on 
the river, the country’s present chief 
source of electric power. Costa Rica 
now has a total of 18,000 kw of hydro- 
electric capacity and a few small steam 
plants. 

Compania Nacional de Fuerza y Luz, 
San Jose. a subsidiary of American & 
Foreign Power Co, New York, is build- 
ing this $1,750,000 project, largest 
power development between Mexico and 
Panama. It includes a horseshoe shaped 
tunnel 8700 ft long, with a minimum 
diameter of 8 ft, a large surge tank and 
two 5-ft diameter steel penstocks 800 
ft long that lead the water to two Francis 
turbines in the power plant, each con- 
nected to a 2500-kw generator. Total 
static head at the plant will be 310 ft 
and the net head, with two turbines 
operating, 293 ft; four turbines 271 ft. 
Turbines and generators were manufac- 
tured in the U, S. 


Steel-pressure pipe and tubes and 
other types of steel pipe now have 
standard specifications established by 

(Continued on page 190) 
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A 128-kv transmission line of 75 miles between Portsmouth and Trenton, O. wil] 
save power losses estimated at 20,000 kw. It is part of the 1945 power prograin of 
Office of War Utilities, which includes the following projects that OWU is expected 
to approve: (1) No. 4 unit at Kentucky Dam, a 32,000-kw hydro unit. (2) A 36,000. 
kw steam unit for the Bainbridge plant, N. Y. State Electric and Gas Co, Sidney, N, 
Y. (3) A 154-kv transmission line of 125 miles between Nashville and Watts Bar dam 
of TVA, which will also save 20,000 kw power losses. This line and the one above are 
aluminum. An additional 100,000 kw steam capacity for the north central industrial 
area will be approved and a site chosen. Thus far 1945 installations on the pro. 
gram finally approved total 147,000 kw, those on which approval is expected shortly 
total 182,000 kw. As much as 500,000 kw may be installed under the program. 


New Engines for West Coast Liberty Ships 


The triple-expansion engine in the photo weighs 270,000 lb. It stands 23 ft high, 
is 22 ft long, 16 ft, 8 in. wide and develops 2500 hp. Iron Fireman Mfg Co, one of 
the three largest builders of these engines in the U. S., builds 30 like it each month 
in their Portland, Oregon, plant. They have a stroke of 48 in. and cylinders rang. 
ing from 24% in. in dia in the high-pressure cylinder and 37 in. in the medium. 
pressure cylinder to 70 in. in the low-pressure. 

Iron Fireman furnishes all engines for Liberty shfps built at Oregon Shipbuilding 
Corp and sends the surplus to other builders. When an engine is dismounted, it 
takes four flatcars to ship it. On Sept 15, U. S. Maritime Commission presented the 
Portland industrial division with a gold star for its “M” pennant. The company pro- 
duces commercial and industrial coal stokers in its plants in Portland, Cleveland 
and Toronto. Besides marine engines, war production includes airplane parts, 
machine gun mounts and hundreds of army-ordnance parts. 
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=| The destructive results of upside-down installa- 
— tion are illustrated in these sketches for three 
= different ty of valves. Similar troubles de- 
velop in types when inverted. 

. 1. When closing valve, sediment may stick 
to wedge faces, prevent tight closing, mn | cause 
progressive ge to seat. 

2. Sediment accumulation prevents complete 

LS back necessary when 

ery pressure. Line must then cl while 
GATE VALVE 


e and wedge, causes sticking rapid wear 
of threads. 


Inverted Installation 
starts Valve “Headaches” 


ediment 
smothers 


speeds destructive wear 
in UPSIDE DOWN VALVES 


4. Bonnet becomes a sediment collecting 
chamber. 


5. Sediment and liquid, seeping down be- 
tween body and spindle, causes scoring and 
rapid wear of spindle. 

6. Seepage through packing box of O. S. & Y. 
valve affects operating threads on spindle, caus- 
ing seizure and destructive wear. 


7. Foreign matter lodging on disc face of a 
globe valve prevents tight closing and acceler- 
ates disc wear. 


8. Packing deteriorates rapidly and leakage 
affects spindle and 


Valve 
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Plan Upright Installations of Valves for 
Trouble-Free Operation—Longer Life 


Valves have no “upside-down stomach” to digest and dispose of 
destructive sediment. Because most valves are designed for upright in- 
stallation, the inverted position invites a wide variety of troubles — 
sticking, incomplete closure, rapid wear, leakage, and eventual failure. 

To make sure of efficient and trouble-free operation, plan upright 
installation for every service, and turn up valves in present use wherever 
possible. When it is absolutely necessary to invert a valve, be sure it is 
the type best suited for such conditions, and give it frequent attention. 
In the case of larger valves, provide a drain or suitable clean-out for 


blow-off purposes. 


—— 


am 


Production delays due to valve failure retard the delivery of vital 
supplies needed to “back the attack”. Victory is slowed up, casualties ! 
increased. Many such failures can be prevented. . ==> 

Install valves properly, after careful selection of the proper type for mom 
the service. Give them regular, systematic inspection. Repair or replace 


worn parts. Instruct maintenance workers thoroughly. 


Jenkins Engineers will provide any assistance you need for improving 
your system of valve conservation. 


] 
a Jenkins Bros., 80 White Street, New York 13, N. Y.; Bridgeport; Atlanta; <5 


Boston; Philadelphia; Chicago. Jenkins Bros., Led., Montreal; London. 
installed upright, above 
position is second best. If valve is tilted 
slightly upward, the tendency for sediment 
ion will be minimi 
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WE For every industrial, engineering, marine and power plant service 
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D | D Y O U EV rc rR was only one thing left to do and that was ‘scram.’ 


We made the hill and we waited—there was one 2” 


§ E E a B O [ L E R S satisfaction to the boss—the boilers were insured. 


Still we waited and watched the flames play up and 


. EX 2 LO D E 9 down the boiler stack. Out of the stack, as we 


could see through the flames, the smoke curled £m 


“Neither had we as we stood out of breath on the from the working boilers just as if nothing unusual | 


nearby hill, knowing that we had done everything were happening. Then all of a sudden there stood 


possible to stop the fire. The frame structure that the five boilers—the frame exterior had crumpled, 
\ 


housed our five boilers was a mass of flames—there to the ground—still the chimney smoked and we 


waited and waited.” 
This happened a good many years ago. The facts 
are in the insurance inspector’s report. He credited 
the COPES Feed Water Regulators with saving 
these boilers. They continued to operate through 
smoke and fire after the crew had fled—they kept 
the water level safely above the tubes. ips? 
Dramatic, you say? We say this kind of protec- 
tion is everyday performance for COPES on more 


than 65,000 boilers. 


These are the facts given to our service man and to the insurance 
inspector. 


You will want to know more about the regulators that protect over 
65,000 boilers. Write for general catalog. , 


NORTHERN EQUIPMENT COMPANY 

1131 Grove Drive, Erie, Pennsylvania 

FEED WATER REGULATORS PUMP GOVERNORS DIFFERENTIAL VALVES 
ULIQUID LEVEL CONTROLS © REDUCING VALVES AND DESUPERHEATERS 


Branch Plants in Canada, England ¢ Representatives Everywhere 


GET CLOSER LEVEL CONTROL WITH THE 
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Here is one safe, sure, easy way to guard against 
power loss and plant damage caused by untreated or 
improperly treated boiler feed water — treat with 
Ferrisul (anhydrous ferric sulfate)! 


Ferrisul rids boiler feed waters of silica and other 
enemies of heat transfer efficiency without leaving 
equally dangerous scale-forming or corrosive resid- 
uals. Its floc is highly absorptive, forms immedi- 
ately, settles rapidly and is effective over-the entire 
pH range above 3.5. Itcan be used in conjunction 
with either hot or cold process softening. 


Dry and free-flowing, Ferrisul is easy to handle 
...fequires no expensive storage tanks ...can be 
transferred on any standard conveyor system... 
and can be introduced into the treatment in stand- 
ard dry feed machines or solution feeders. Previous 
shortages have eased somewhat so that Ferrisul is 
again available to a limited number of new users. 
Write: Monsanto CuemicaL Company, Merrimac 
Division, Everett Station, Boston 49, Massachusetts. 


MONSANTO 


Aelfe { Prompt return of empty tank 


CHEMICALS 


SERVING INDUSTRY... WHICH SERVES MANKIND 


cars, carboys and returnable drums will 
help speed your next shipment of Monsanto 
chemicals... by helping to relieve critical 
shortages in shipping equipment. 


Centrifugal Pumps 


(Continued from page 69) 


at a speed to develop 175-ft head at 
150 gpm discharge. The original] -peed 
S = 1750 rpm, the original head Hf = 
214 ft, and the required head h — 175 
ft; then the new speed 

s = V175 x 1750° ~— 214 = 1599 
rpm, say 1600 rpm. 

After we have determined the «peed 
for one point, by drawing a curve 
through it parallel to the original curve 
we have the head-capacity character. 
istics of the pump at the new speed. 
Calculations can also be made for more 
than one point on the new head-capacity 
curve, and the curve drawn thirough 
these points. If the pump speed can be 
readily changed, then it may he ad- 
justed to give the desired flow without 
any other consideration. 

The centrifugal pump is a flexible 
machine adaptable to a wide range of 
heads and capacities by throttling, 
change in speed or impéller diameter, 
or a combination of these as this article 
outlines in a general way. Of course, 
the pump manufacturer or his repre- 
sentatives are always available for con- 
sultation. 


Wartime Boiler Operation 
(Continued from page 71) 


It is important that a qualified welder 
do the work, and many plants can jus- 
tify keeping on the payroll a competent 
welder, who may be developed from a 
skilled mechanic. When it is not feas- 
ible, make arrangements at the most 
Convenient source for emergency work 
hy a qualified welder. Qualified is used 
in a limited sense because to meet Code 
and State inspection requirements, 4 
welder must prove his ability by meet- 
ing a standardized series of tests. They 
are repeated periodically and if suc- 
cessfully met, the welder may continue 
to be classed as qualified. 

For this time-saving method of mak- 
ing tube repairs have on hand spare 
lengths of straight tubes of various 
sizes and thicknesses, not only for 
waterwalls but for superheater and econ 
omizer. Forming the welding scroove 
at the tube ends usually proves simple, 
as practically all plants have some 
sort of a machine shop. As witli spar 
tubes, supply of backing rings should 
include sizes suitable for every dia™- 
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REASONS WHY 
Power Plants Choose Fig 


Chapman Tilting-Disc Check Valv 


Among the. exclusive advantages of this unique type of 
check valve, these are the headliners: 
1. No damage to pipe lines . . . because the tilting-disc can’t slam. 


It closes quickly and silently because the flow cushions the 
short flap of the disc. 


2. Valve-maintenance is cut to the vanishing point .. . because the 
disc does not flutter in the flow, hence causes little wear on 
hinge-pins and bearings. 

3. Head loss is cut 65% to 80%, over conventional type checks... 
which increases pipeline capacity, also delivers greater power 
savings where valves are instalied on pump discharge lines. 


4. Horizontal or vertical installation is equally efficient on water, 
steam, oil, gas, and air lines. 


Send today for Chapman’s illustrated Engineering Data 
Book which gives full information on how Tilting - Disc 
Check Valves will improve your plant operation and cut 
your costs far beyond ordinary swing-type checks. 


The CHAPMAN VALVE Mfg. Co. 


INDIAN ORCHARD, MASS. 
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“ DIFFERENT TYPE 
qVENTILATING UNIT* 
installs in the Duit 


Shows Bifurcate 
BOOK! capacities. Send for your copy. * 


DeBothezat 
 Bifurcators 


DE BOTHEZAT DIVISION of AMERICAN MACHINE AND METALS, INC., EAST MOLINE, ILLINOIS 
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eter and thickness of tube in th. unit. 

This repair method is accept ypj. 
versally except in a few isolat-d dig. 
tricts, and management should learn 
the local rules through its in-jranee 
company. Local insurance or <),te jp. 
spectors will furnish a copy of ‘Rules 
for Repairs by Fusion Welding 1. Power 
Boilers,” published by the ational 
Board of Boiler and Pressure Vessel 
Inspectors. Or a copy may be «!)tained 
from C O Myers, secretary-treasurer, 
Room 1105, 145 N High St, Columbus, 
Ohio. The local inspector should he 
consulted regarding general prepara. 
tions for this repair method. He wil] 
also inspect the repair as it progresses 
and pass upon it before the boiler goes 
back to service. 


Motor Maintenance 


(Continued from page 89) 


usually lightly loaded and require prac- 
tically no maintenance, but should be 
inspected regularly to insure satisfac. 
tory operation. Upper guide bearings 
are required only with Kingsbury or 
flat-roller thrust bearings. 

Alignment. Vertical motors are pro 
vided with a base having a machined 
lower surface; when required, a rabbet 
fit is also furnished. Do not use these 
parts for alignment unless the shaft 
alignment is checked to insure accuracy 
because the motor base is not always 
concentric and square wth the shaft. 

Check the coupling alignment of a 
vertical motor the same as a horizontal 
machine. When the motor has a hollow 
shaft, check alignment of the inner 
with the hollow shaft to make certain 
that excessive bending moments will 
not be produced in the coupling at the 
motor’s upper end. 

Machines out of service. When shut 
down for an extended period machines 
require special care. If possible, keep 
the room dry and warm to prevent con- 
densation of moisture on the windings. 
Lift brushes off collector rings and coat 
rings with paraffin rust-resisting 
compound. Carefully remove this coat: 
ing and lower the brushes on the rings 
before starting the motor again. Inspec! 
journal and bearing surfaces frequently 
and keep them coated with heavy oil to 
avoid rusting. 

After an extended shutdown. thor: 
oughly inspect and clean a machine be- 
fore starting it. Remove all grease from 
the collector rings and if necessary pol- 
ish. Measure the insulation resistance 
to determine whether drying out is 


quired. 
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, 
Yentilation ot pazardous fumes and corrosive gases is 
assured with ‘his efficient ‘DeBothezat Biturcator: Its 
resisting metal alloys: 
pIFU RC ATO R* IN D ucT 
elbow pends and supporting platiorms: 
DeBothezat Bifurcators can readilY be installed in ducts 
“ 
| MOTO! ISOLATED | 
Motor tely isolat a from fumes: Air stream 
ound the motor ‘chamber which 
js ope™ to qimospher® at poth ends- Motor is protected 
against purning out bY the nom characteristic 
| 
OW 


PROTECT 


PARTS with 


DISASSEMBLED, 
Easity CLEANED 


Keep dirt, scale and foreign matter 
away from the delicately adjusted work- 
ing parts of traps, pumps, pressure regu- 
lators, air motors and valves with Edward 
forged steel strainers. ’ 

For steam, oil or vapor service up to 
600 lb at 850 F or for hydraulic service 
up to 1440 lb at 100 F, Edward strainers 
may be installed in either horizontal or 
vertical lines. 

Extremely easy to clean, Edward strain- 
w S ers may be blown out simply by removing 
= the drain plug, or they may be disas- 
in sembled quickly with ordinary tools to 

a remove and clean the Monel strainer 
screen. Functionally designed, they have 
few working parts. 


/ Forged steel body with streamlined internal 
body contours for free flow and minimum 

pressure drop. 

‘) Rustproof Monel metal perforated screen to 

-~ withstand severe abrasive service, carefully 

fitted to prevent leakage of foreign matter around 

or under screen. 

3 Steel union ring and bonnet make tight con- 

~” nection with body and hold screen firmly in 

place. Drain plug easily removed to clean out 3 


accumulated matter. Built in 14 in. to 2 in. sizes 
with screwed or socket ends. Write for Edward 
BETTER VALVES Catalog No. 101. 


THE EDWARD VALVE & MFG. CO., INC. Lf 


1220 W. 144th STREET © EAST CHICAGO, IND. 
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7 J ust a drop of water- 


Although specially treated for use in your _ consuming 
equipment, it may still contain a sufficient amount of water hard- 
ness to cause boiler scale, priming, foaming, pitting or corrosion 
or caustic embrittlement. 

There's no question about feed water conditioned by nature's 
own method Beaomel ? in the new TECHNICAL Water Con- 
ditioning System ...a perfect balance of water’s mineral content 
with correct, natural organic substances. 


WATER CONDITIONING SYSTEM 


TECHNICAL is a proven, natural system of individual formulas 
to fit each and every water type. It provides a special balance of 
water properties that definitely overcome scale, foaming, pitting, 
corrosion, priming, caustic embrittlement characteristic of boilers 
and condenser covering systems. 

For your own satisfaction, investigate the new TECHNICAL 
System .. . Nature’s own conditioning method developed under 
actual industrial operating conditions. Without obligation the 
coupon below will bring you the facts. 


WATER TREATMENT COMPANY OF AMERICA 


1159 Hodgkiss Street - Pittsburgh, Pa. 


| | Please send the new Technical System bulletin. 
|_| Haye a Water Treatment Company engineer call. 


Name Title 
Company 


Address 


Electron Tubes 


(Continued from page 106 


wood plastics and processing of ‘ods, 

In ‘induction heating, he exp|sined, 
the part is placed in or adjacen: to 
water-cooled inductor coil which «:rries 
a high-frequency alternating c¢\iryent, 
The magnetic field thus produce in. 
duces a current in the surface «! the 
part and causes it to be heated. This 
heat is generated entirely in a surface 
layer, the depth of which is determined 
by the frequency used. 

On the other hand, in dielectric heat. 
ing the material is placed between two 
plates, thus forming a capacitor; a 
high-frequency voltage is then applied 
and considerable power in the form of 
heat is distributed throughout the mate. 
rial being treated. 

Mr Jordon went on to point out that 
since induction heating permits its con- 
centration on the surface of sharply 
defined areas, it is invaluable in the 
surface hardening of gears, bearings 
and other parts subject to surface wear. 
In the brazing field, the main advan- 
tages are uniformity of results and 
automatic operation, independent of the 
operator’s judgment. In the dielectric 
field. the gluing of plywood and the 
preheating of plastics are the major 
applications to date. 


Electronic Control 


E H Alexander stated that no single 
industrial electronic development has 
contributed more to war production 
than resistance-welding control. Pre- 
cision timing and heat control make it 
possible to fabricate many new and 
special metal alloys. 

The increased use of aluminum al- 
loys. especially in heavy gages, has 
brought forward the energy storage 
method of resistance welding to supply 
the very high currents required by these 
materials. In this system, an electronic 
rectifier takes power from ac lines and 
converts it to de which is stored, usually 
in capacitors. 

Without a single moving element, eX 


cept the electromagnetic relay, elec: 
_ tronic timers afford an accurate. simple 


and readily adjustable solution to the 
process-timing problem. Life of the 
equipment is measured in terms of tens 
of millions of operations, whereas te 
million without repair or adjustment 
would be an exceedingly long life for 
mechanical timer, 

“Perhaps the best known electron 
control is the photoelectric, whose ma" 


_ ifold applications to countless industrial 
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HOW TUBE-TURN 
WELDING FITT: 


Save from 50% to 75% time by pre-assembling difficult piping 
sections like this in the shop. Tube-Turn fittings are ready to 
use. They simplify lining-up, require only easy, circumfer- 
ential butt welds. This insures faster, better and safer welding 


by either veteran or novice welders—a real war production help. 


Note how the welded connection virtually forms a continuous 
tube without joints—insures permanently leakproof, trouble-free 
connections that last as long as the pipe itself! Such mainte: 
nance headaches as leaks, gasket changes, bolt tightening, caulk- 
ing, threading, and difficult insulatings are totally eliminated. 


Look at the weight saved by using an 8” Tube-Turn elbow 
instead of a heavy 8” cast iron flanged ell with companion 
flanges, studs and nuts. Multiply this saving by the many 
fittings in any piping system and it’s easy to see how Tube- 
Turn fittings save tons of weight, metal and critical materials, 


Contrast the space saved in these compound turns by using 
Tube-Turn elbows instead of flanges. Tube-Turn fittings require 
less space, permit streamlined, compact layouts and neater, more 
efficient piping. Elbows can be cut to any odd angle. Saving 
space is important in most industries, is vital in shipbuilding! 


TUBE TURNS (INC.) Louisville, Ky. Branch offices: New York, Chicago, Philadelphia, Pittsburgh, 


Cleveland, Dayton, Washington, D. C., Houston, San Francisco, Seattle. Distributors in principal 
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BUT EASY TO HANDLE! 


Here’s four of a battery of #210 cu. ft. actual air 
Schramm Compressors, operating as a unit system 
for a large industrial plant. They're taking care of 
the variable maximum and minimum load, auto- 
matically, 24 hours a day—with minimum attention ! 

Schramm was specified because it provides 
heavy-duty, continuous operation with least atten- 
tion, upkeep and operating costs. 

Schramm Air Compressors are available with 
various types belt drives, as well as built-in motor 
drive and direct connected diesel or gasoline 
engines. Each unit is lightweight, compact, with 
capacities up to 600 cu. ft. displacement. 

Long-life features of Schramm include: mechani- 
cal intake valve ... vertical piston travel and hori- 
zontal valve action...sturdy support for cylinder 
head ... and forced feed lubrication. 

Other Schramm features are likewise outstanding. 
Write today for complete details in Catalog 42-S. 
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operations exceed those of all ot\\>r jp. 
dustrial electronic devices in qu intity 
and variety,” said Mr Alexander “Ty 
control a device or process \ ‘hout 
touching it, such as guiding a wb of 
fragile tissue, counting freshly ;inted 
objects or sterile articles, or chy cking 
or regulating the temperature of 
white-hot process. renders the photo. 
tube and its associated equipment a 
real industrial tool.” 

The phototube is playing a mest im. 
portant part in many high-speed proc. 
esses, such as: (1) policing the printing 
of paper moving at 1000 fpm, to assure 
that all colors are in register, (2) de. 
tecting pinholes in steel strip moving as 
fast as 1000 fpm, (3) holding tension 
on loops of continuous web or strip of 
material being processed in different 
machines at high speeds, (4) holding 
steel’ strip in register as it is being 
coiled so that the coils will be uniform. 


Welding Saves Tons 


(Continued from page 91) 


exceed one hour, and the cost in man- 
hours was about $2.30. 

As an alternative to welding we would 
have had to cut one economizer tube 
bank off at both injection and exit 
headers, and weld blanks into the stub 
ends. This would have eliminated the 
leak, but would also have reduced the 
margin of extra economizer capacity. 
To cut out the tube bank and weld stub 
ends at the headers would have required 
an additional day’s shutdown on boiler. 


Cost of welded repair: 


$2.30 
Shutdown cost on boiler for 38 

$830.30 
Estimated cost of alternative method: 
$18.40 
Shutdown cost on boiler for 60 

Replacement value economizer 


Repair to steam manifold: 4 
forge-welded steam manifold, used as 4 
distributing header for the main get 
erating unit and steam-driven auxiliat- 
ies, developed leaks. With the header 
out of service, the whole generating 
station had to be shut down. 

Extent of cracks was determined by 
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ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 
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ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 


HIGH 
TEMPERATURE 


PRESSURES 


TEMPERATURE 


WIDE 


TEMPERATURE 


f 
Afi, 


WATER-FLOODED 
BEARINGS 


20,000 TO 
50,000 R. P.M. 


MEETS MOST 
SEVERE STEEL 
MILL USE 


F YOU are responsible for the opera- 
tion of any machines or equipment 
that are grease—lubricated—be sure 
you’ve heard the Gargoyle Grease 
story! 
There is available to you the same full 
line...the same high quality in Gargoyle 


Gargoyle Grease 
Gargoyle Sovarex 
Grease 


Gargoyle Grease AA 
Gargoyle Sovarex 


Gargoyle 
Grease BRB4 
(for ball bearings) 


Gargoyle Grease 
Sovarex L 


Gargoyle 
Mobilgrease Zero 


Name on 
Request 


Greases that you have learned to de- 
pend upon in Gargoyle Oils, 

And they are sold on the same basis 
i.e. their use will bring you benefits 
in power and maintenance econ- 
omies...and in full time, capacity 
production! 


SOCONY-VACUUM OIL CO., INC.— Standard Oil of N. Y. Div. + White Star Div. + Lubrite Div. * Chicago Div. 
White Eagle Div. * Wadhams Div. » Magnolia Petroleum Co. » General Petroleum Corporation of California 


| ES 

| LOOK AT SOME OF THE OPERATING CONDITIONS SPECIAL GARGOYLE GREASES 

i ‘ ARE LICKING. THE EXPERIENCE THAT DEVELOPED THESE GREASES IS AVAILABLETO YOU... || — 

| 
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WAR PRODUCTION... This com- 
pany is engaged in high priority war 


The three units of pre-fabri- 
cated piping shown here, to- 
gether with the 8” 2500 lb. 
carbon moly flanges, aggre- 
gate approximately six tons. 
These heavyweights (1'%” 
pipe wall thickness) are de- 
signed for use on operating 
pressures of 5400 p.s.i. This 
job required, among other 
operations, reinforced noz- 
zle welding and circumferen- 
tial butt welding—all handled 
by certified welders using 
modern pre-heating, stress- 
relieving equipment. 

The character of this work 
gives clear perception of the 
full scope of service Associ- 


production, proud of its responsibili- ated offers in the field of in- 
ties and fulfilling them to the letter. dustrial piping. 


TERING CC 


2332 EAST 38TH STREET 


LOS ANCELES, CALIFORNIA 
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magnetic examination. Then they were 
chipped out and welded, Fig. 3. {n aq. 
dition to welding the cracks, we!:!-meta| 
ties were added transverse of th: crack 
to act as reinforcing straps. A‘ier re. 
pairs, the manifold went back |» sery. 
ice and gave no further troub!+ untij 
some weeks later when it was 1: placed 
with a new one. 

Since there was no alternative to are 
welding, no comparison can |« made 
with any other method. The ~‘ortes 
estimated time for replacing thi. mani. 
fold was from 20 to 30 days. However. 
the savings effected by this temporary 
repair are important. They are approxi- 
mated in the following: 


Use value of the generating 

station for a 20-day period $14.320,00 
Cost of outage for repair, 

plus cost of repair....... 368.00 


Although 20 days was the lowest esti- 
mate used to determine the outage cost 
of this job, it is probable that the time 
would have run much higher. It was 
necessary to design and fabricate the 
manifold under the Boiler Code. and 
this entailed heavy reinforcement of 
the necks and stress relieving the entire 
vessel, all of which adds to fabricating 
time. 


Repairs to induced-drafi fans: 
This was not strictly an arc-welded re- 
pair, but are welding played such an 
important part in making the repaii 
possible, and later in repairing the r 
pair job, that description is warranted 
The steaming capacity of two boilers 
had been increased about 16%, by im- 
proving boiler circulation and reducing 
slagging conditions in the furnace. This 
increased boiler capacity meant thal 
auxiliaries had to carry more load. 
Under the old ratings induced-draft 
fans, as they were then constructed. 
lasted about one year. Each time the 
hoilers were down for general overhaul. 
the rotor blades had to be replaced or 
repaired in place. At the higher ratings 
the blades were dangerously eroded. 
Fig. 4, alter a three-months’ period. 
Changing a fan rotor involves shul- 
ting down for at least eight days; this 
means that each of the two boilers 


would be down for fan changes three 
times a year, the fourth change comit: 
during the general overhaul. 

To increase fan-blade life, we de 
cided to weld wearing plates of abra 
sion-resistant material onto the blades 
A thin layer of hardsurfacing material 
was applied to an appropriately shape! 
thin plate, and this in turn welded 
a rebuilt fan rotor. 

Hard surfacing material was applied 
to the steel plates in such a manner & 
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LET’S STRAIGHTEN OUT 
these contortionists 


Years ago our steam trap piping frequently looked like the 
freak contortionist of circus and stage. Let’s straighten out 
these contortionists in future steam trap piping by specifying 
and installing only ANDERSON SUPER-SILVERTOP 
STEAM TRAPS, the inverted bucket steam trap that can be 
piped straight-in-line or as an elbow . . . that doesn’t require 
the purchase of extra fittings . . . that saves as much as an 
hour of installation time per trap. And with simplified piping, 
Anderson Super-Silvertop Steam Traps bring you greater 
condensate capacity, positive operation, ease of inspection 
and a longer service-life. 


You can find out all about these advantages of Anderson Super. 
Silvertop Steam Traps by sending for a copy of the booklet* 
“How to Choose a Steam Trap,” which is yours for the asking: 


THE V.D. ANDERSON COMPANY 


1934 WEST 96th STREET » CLEVELAND, OHIO © 
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Install the stoker that burns 
Local, Low-cost, Low-freight Coals! 


QUICK DELIVERY 


FYR-FEEDER stokers can be in- 
stalled with minimum loss of 
production time, without major 
alteration to present boiler 
equipment. Made by a com- 
pany that has specialized on 
overfeed and spreader stokers 
for 25 years. Widely used by 
nationally known concerns. 


MULTIPLE 
SPREADER 


ENGINEERS 


32-18 E. ERIE ST. 


150 (78Ic) 


° CHICAGO 11, ILLINOIS 


| tome penalize yourself with equipment 

that requires special high priced coal, 
when you can convert with FYR-FEEDER 
stokers that burn any kind of bituminous coal 
you have available locally—from 11/2” screen- 


ings down to yard sweepings. 


STEP UP PRESENT BOILER CAPAC- 
ITY. WPB is granting priorities for FYR- 
FEEDER stokers to plants requiring addi- 
tional steam generating capacity. In a great 
many cases these stokers make it unnecessary 
to add another boiler to handle an increased 
load. FYR-FEEDER features: suitable for 
large or small boilers . . . low maintenance 
. . . low power requirements . . . maximum 
active coal burning area (no dead plates) ... 
easily accessible multiple feeding units .. . 
large hopper capacity . . . accurate over-fire 


air control . . . no clinkers (thin fuel bed). 


ASK FOR CATALOG illustrating 
operation, design and typical in- 
stallations. Write today. 


to reduce distortion and dilution .{ the 
hard material to minimum. Plate- were 
then heated to 1700 F in a ge--fired 
furnace and straightened. After st: aight. 
ening, they were cooled slowly and 
then welded into place, with jvining 
welds shaped to give best gas flo... 

Because it was necessary to keep the 
plates as flat as possible during weld. 
ing, it was not feasible to use arc weld. 
ing for the original deposition hard. 
surfacing material. However, other 
characteristics of the arc-welded de. 
posit were superior to the method used 
and longitudinal cracks in the deposit 
were repair-welded with the arc. both 
in the new installation and in the fans, 
after service wear had shown bad spots. 
Arc welding is the only practical means 
of repair welding the hard surface de- 
posits with the wearing plates in- 
stalled in the fan rotors. 

Although it was necessary to repair 
weld some of the hard facing that had 
been applied incorrectly on the first 
installation (except the few hours neces- 
sary to make this repair), the unit has 
been in service seven months and we 
feel that the rotors will need changing 
only once a year instead of four times. 
Costs of the two methods for one boiler 
are given in the panel on page 91. 


Smokestack repair: Two stacks of 
steel at one station are not refractory 
lined. General corrosion throughout and 
especially at the lap-section joints 
had reduced metal thickness consider- 
ably. High system load prevented shut- 
ting the station down long enough to 
wreck the stacks and build new ones. 
We reinforced them by welding 3-in. 
angles longitudinally around the inside 
periphery at appropriate intervals. Lap- 
section joints were strengthened where 
necessary by annular channel sections 
welded above the joint, Fig. 1. 

Obviously, welding was the only prac- 
tical method. Riveting would have 
meant supplying cover plates for the 
internal angle bracing. Besides using 
more steel, this method would have re- 
quired more time and expense for field 
layout and drilling rivet holes. 

We estimate that the repair increased 
the useful stack life two or three years, 
which is important today. 

Total cost for the three maintenance 
repairs, where cost analyses were made. 
represents net saving attributable to 
arc welding: 


Cost of alternative method of : 
repair 934,419.06 
Cost of welded repair...... 2,959.60 


—— 


The maintenance jobs represented i 
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Production Up, Workers’ Skill and 
Morale on Top When You Put a 
Coppus Blower or Heat-Killer In! 


Here, in the cool, fresh air circulated 
onto the job by a Coppus “Blue 
Ribbon”? Blower or Exhauster, you'll 
find just what you were looking for — 

A sure way to get the most from 
every man-hour...near furnaces 
. .. in tanks . . . underground cable 
manholes . . . in confined spaces... 
around hot processes. 

Easily adaptable to a wide variety 
of purposes, every Coppus Blower and 
Exhauster is portable, and on each of 
them the “‘Blue Ribbon” is the sign of 
Coppus precision workmanship and 
trouble-free, long-lasting strength. 


THE : BLOWERS THAT PUT MORE MINUTES 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp., 311 Park Avenue, Worcester, Mass. Sales offices 
in THOMAS’ REGISTER. Other “Blue Ribbon” Products in SWEET’S CATALOG. 


| PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 


hd in tanks, tank cars, (1) on boiler repair jobs. of exhausting welding 
drums, etc. fumes. 


COOLING: 


stirring up stagnant 
manholes. 


oO motors, generators, air wherever men are 
. switchboards. , working or material is 
fusilages, drying. 
‘ O ane drying of walls, sheets; 
0 on coke ovens. . etc., after treated with 
(() general man cooling. coating material. 
on steam-heated rub- 


processes. O around cracking stills. 


(Write here any special ventilat- 
iNg problem you may. have.) 
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3 Types 
Meet Every 


Need 
WeldOlets for butt 


Make Good | we 
Piping Better 


welded branch con- 
nections. 

ThredOlets for 
screwed branch 

connections. 
Socket-End 
WeldOlets for socket-type 
welded branch connections. 


with 
WELDOLETS - 
THREDOLETS 


teduce 


Sts; elimi 
pairs, nate costly 


WeldOlets, ThredOlets and Socket-End WeldOlets are suitable for all com- 
monly used pressures and temperatures in every type of piping system. They are 
installed either before or after erection of the main line—and always with ease 
and economy. They are equally well adapted to prefabricated or “on-the-job” 

assemblies. Because of their patented, funnel-shaped intake aperture they improve 
flow conditions. Carried in stock for all standard pipe sizes up to 12” in size-to-size 
or reducing sizes—and can be furnished on special order in sizes up to 24”. 
Stock fittings are drop forged steel, but to meet special conditions will be supplied 
in Monel, Everdur, Toncan Iron, wrought iron, etc. 


Bulletin W131 gives detailed information about all the advantages of WeldOlets, 
ThredOlets and Socket-End WeldOlets. Write for a copy today. 


Forged Fittings Division 


Bonney Forge & Tool Works, Allentown, Pa. 


\\ Star Awarded 


O LETS 


S- REG. U.S PAT. OF 


Welded Outlets fr Every Pyaing System 


(782a) 


the figures given are only a few of the 
repairs involving welding whic! haye 
saved considerable time and aoney. 
Almost every day jobs are welded 
which, if analyzed from a cos: stand. 
point, show savings as remarka!jle. 
Are welding in maintenance repair 
used to be a last resort; today « is the 
first method to be considered. and jt 
generally provides the answer. 


Cooling Systems 


(Continued from page 74) 


difference in average temperature js 
22 F more for forced-oil-cooled trans. 
formers than for self-cooled ones and 
the heat-dissipation rate correspond. 
ingly greater. Consequently, on large 
transformers or heavily overloaded ones 
of smaller size, forced-oil cooling is the 
most economical, even though it re. 
quires power for the pump motors to 
circulate the oil. For many modem 
self-cooled transformers, forced-oil 
cooling makes practicable an increase 
in capacity up to 67%. 
Forced-oil-cooled transformers have 
been used extensively in Europe. but 
seldom in the United States until the 
present war. Recently, many large ones 
have been constructed to conserve crit- 
ical materials. Modern forced-oil cool- 
ing overcomes most of the older cooling 
systems’ disadvantages, and its con- 
tinued use after the war is probable. 


Oil-immersed water-cooled transforn- 
ers. These-units are limited to locations 
having a constant supply of suitable 
cooling water. The cooling coils, made 
of copper pipe about 1 in. in diamete 
and placed inside the transformer tank, 
require only a small increase in space 
These coils pick up heat from the ail 
and transfer it to the water circulated 
through them. Because heat transiet 
rate from oil to water runs several time 
that from oil to air, water cooling 
efficient. It may be applied to any sia 


| transformers but shows a saving In 008 


over self-cooling only for units of abou 


| 2000-kva rating and above. 


Refrigeration can provide a ma 
mum amount of cooling. Since theo 
can be held at a low temperature, thf 
safe output of a transformer is great! 
increased. The most practicable com 
bination is forced-oil cooling and « 
oil-to-liquid heat exchanger that has # 
liquid cooled by refrigeration. Becats 
first cost as well as operation and maa 
tenance costs of refrigeration is hit 
such cooling is not used for tam 
formers. 
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PIPE FABRICATION 


“Back Yard’ “4 Job 


If pipe fabrication looks like an easy skill which 
can be picked up and practiced at odd times in the 
back yard, consider these facts: Qualified pipe 
fabricators report that it takes years to train skilled 
mechanics such as pipe benders ... and years to 
develop competent piping layout men. 


Expensive equipment is needed if a job is to be 
done satisfactorily and economically .. . layout 
tables . . . bending equipment . . . Van Stone ma- 
chines .. . rotating fixtures and jigs for welding 
. . « furnaces for heat treating and stress relieving 
. . machine tools .. . testing equipment... etc. 
A subassembly which looks relatively simple may 
require the use of equipment representing a very 
large investment. 


Pipe fabrication is not a back yard job—it is a diffi- 
cult art which requires skill, special training, ex- 
perience, and plenty of equipment. Qualified pipe 
fabricators have the well-equipped shops staffed 
with the highly skilled men necessary to meet 
today’s exacting pressure piping requirements. 


Hons Layout and squaring tables used by qualified 
able fabricators for more accurate piping. 


nade 
nete 

rank, 
pace 
e oil 


Testing in the shop of the qualified pipe fabricator saves 
time in the field. 
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Furnace for heat treating alloy piping and 
stress relieving shop- welded subassemblies. 
FA 


ee THE PIPE FABRICATION INSTITUTE 


hid Devoted to the Technical and Economic Problems in Piping 
1108 CLARK BUILDING PITTSEURGH, PX. 
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FOR SAFE-KEEPING 
Use R/M Packings 


Coal Shortage 


(Continued from page 9° 


Packings that stay put save time and 
money. And in these days of over-loaded 


and over-worked steam, oil, fuel, and air - 


lines it takes the toughest packings you can 


get. 


R/M Packings are built for war-time pres- 


sures. They make the material in your pipe- 
lines as safe as money in the bank. See your 


local R/M distribu- 


tor for catalog and 


complete informa- 
Awarded to R/M 


North Charleston Plant tion, or write dir ect. 


INDUSTRIAL SALES DIVISION 


RAYBESTOS-MANHATTAN, INC. 


‘MANHEIM, PAL 


Makers of Packings for Every Industrial Use 
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sumers who laid in stocks of cox! when 
it was available are now fining jt 
necessary to burn their stocks instead 
of receiving shipments for current 
needs on their contracts with produc. 
ers,” Administrator Ickes points out, 
“Perhaps they are not pleased with 
this necessity since the use of stocked 
coal instead of current deliveries may 
increase their current fuel bill per. 
haps 40 cents a ton. Nevertheless, it js 
one of the things which has to he done 
to meet the emergency. 

“These consumers may console them. 
sélves with the fact that if it were not 
for the government stocking program 
and maximum prices the shortage of 
coal would be far greater and the price 
of any that could be bought would be 
two or three times as great as it is now.” 

The only other regulations for bitu- 
minous coal that have been promul. 
gated by the Solid Fuels Administra. 
tion, and are not concerned with dis- 
tribution of coal for domestic use, deal 
with furnishing the Administration 
with the information it needs to en- 
force orders or keep check on existing 
supplies of coal. 


Three Ways to Help 


Administrator Ickes specifies three 
principal ways in which industrial con- 
sumers can cooperate with the Solid 
Fuels Administration in meeting the 
current emergency. 

1. Consumers with large stocks will 
be called upon to share their coal with 
others who must have fuel to keep from 
closing down. 

2. Consumers in a critical situation 
with respect to fuel should state their 
situation fully to the Solid Fuels Ad 
ministration, giving all the pertinent 
facts, including the amount of coal they 
consume, the kind, source of supply, ete: 
The Solid Fuels Administration will 
make every effort to find them a satis 
factory substitute to carry them through 
the period during which their regulat 
supply of coal is inadequate. 

3. Even with these regulations ! 
bring about equitable distribution ¢ 
coal, all consumers must recognize tha! 
the fuel situation is nothing to cheer 
about, and will remain critical until 
some way is found to increase produc: 
tion. Therefore, it will be necessary [0" 
all consumers to do their utmost " 
conserve what coal they can obtain. 
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(Continued on page 1538) 
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Steam engine indication is one method used by Standard Oil Engi- 
neers to bring back engine power. 

During twelve years of normal operation a Corliss engine in a 
day products plant gradually lost its pep—steam consumption also 
became excessive. The owner reports: “The engine was indicated and 
checked by your engineers, who recommended that several adjust- 
ments be made. We followed these suggestions and the engine is now 
operating like a new unit. Such engineering and technical advice has 
been worth real money to us. We appreciate the fact that your coop- 
erative engineering service made this improvement possible.” 


Sluggish operation under load variations troubled the operator of 
a Corliss engine in a large Minnesota grain elevator. The engine 
operated cleaning equipment and conveyors, and was subjected to 
heavy loads as the grain traveled through the elevator. 

A Lubrication Engineer analyzed the problem—poor atomization 
of the oil, was his conclusion. With the oil he recommended, the 
engine responds quickly to load changes. Incidentally, rod packing 
life is doubled as a result of better atomization of the new oil. 


Some engines like the 20-year-old one above have been kept at 
peak condition by regular consultation with a Standard Lubrication 
Engineer. Periodic indicator service and continuous use of cylinder 
and engine oils recommended by the Engineer have kept repairs low 
and power output high. No rings were replaced in the 20 years, and 
no cylinder reboring has been needed at this paper mill plant. 


STANDARD OIL COMPANY (INDIANA) 
yv 


Making yesterday’s 


MANY STEAM ENGINES old enough to have 
served in the last World War are again carry- 
ing a large share of the power load in this one. 
In the years between, few of these engines, or 
those installed later, have been called upon to 
produce nearly their rated loads. Maintenance 
and lubricating practices have been geared to 
an easy-going peacetime schedule. Today's needs 
have changed the pace. Equipment now must 
give unfailing service at full capacity. 


Standard Lubrication Engineers have already 
helped many plant men bring power produc- 
tion up to wartime needs. A few examples are 
cited here. 


The solutions may seem simple in telling. 
But years of lubrication experience are behind 
every recommendation—years of study and re- 
search in refining and compounding to produce 
cylinder oil to meet specific plant needs—years 
of work by these Engineers on power plant 
lubricating problems. 


See if one of them can help you. Call any 
Standard Oil Company (Indiana) office or write 
910 S. Michigan Ave., Chicago 5, IIL. for the 
Engineer nearest you. In Nebraska, call any 


Standard Oil Company of Nebraska office. 


Oil is Ammunition... Use it Wisely 


BRICATION ENGINEERING.. LUBRICATION ENGINEERING. . 


ENGIN 


BRICATION 


EERINGsssLUBRICATION 


m plants meet 
of 
ice 
ing = — | 
ree 
| 
olid 
the | 
vill 
with 
rom 
n of 
cheer 
until 
oduc- 
a 
n. 
* LUBRICATION ENGINEERING 


LUBRICATIGN ENGINEERING. LUBRICATION ING, ATES ENGI 


INTAKE. AIR 
ca and clean 


From filter 


COOLING WATER 
old and scale-free 


DISCHARGE AIR 
moisture 


to help keep them out of trouble 


CONDITIONS under which compressors 
operate, particularly under today’s heavy 
loads, tend to cause excessive deposits. 
Improper lubrication is not always re- 
sponsible for these deposits, but a com- 
pressor lubricant with the right qualities 
can reduce or eliminate many of them. 
The causes of some of the more common 
compressor operating problems and sug- 
gested cures are listed here: 


Unstable Oils. Oxygen in the air and 
heat generated by compression tend to 
oxidize conventional oils, causing the 
formation of carbon and asphaltic sub- 
stances which deposit on valves. 

Keep intake air temperatures as low as 
possible. Be sure inter-coolers and after- 
coolers are supplied with an ample flow 
of cold water to keep air temperatures as 


low as possible. Keep this equipment 
clean and free from scale and rust. Use 
Stanoil from which the unstable hydro- 
carbons—those affected by heat and 
oxygen—have been removed, elimi- 
nating many troublesome deposits at the 
source. 


Dirty Intake Air. The enormous volume 
of air required by compressors, particu- 
larly under heavy load, may introduce a 
large quantity of dirt and dust. 

Be sure conditions have not changed 
which might increase such contaminants 
in the intake air in your compressors. 
Use efficient air screens and keep them 
clean. Use Stanoil which resists the form- 
ation of gummy deposits that might col- 
lect dirt and dust from the air and add 
to deposits on valves. 


Condensation in Cylinder. Cooli: | wa. 
ter temperatures are extremely :ipor- 
tant. If water supplied to the c ling 
jacket is excessively cold, it will cause 
moisture in the compressed air t. con- 
dense. This will wash off the lubricant 
film and cause excessive cylinder wear. 

Preheat jacket cooling water by run- 
ning it through the inter-cooler, or re. 
duce the flow so that the temperature of 
the water when it leaves the water jacket 
is not below 100° F. 


Condensation in Inter-coolers. Water in 
the inter-cooler should be cold enough 
to condense the oil and moisture in the 
compressed air, so that they can be re- 
moved before they enter the high pres- 
sure cylinder and cause excessive deposits. 

Be sure an ample flow of cold water 
is supplied to the inter-cooler. Drain 
condensed oil and moisture from inter- 
coolers and after-coolers frequently if 
they are not provided with automatic 
outlets. 


Over-Lubrication. Over-lubrication is 
the cause of much compressor trouble. 
In compressor operation, oil is not 
burned up as it is in internal combustion 
engines, nor is it washed away as it is in 
steam engines. Oil remains in the com- 
pressor cylinder a long time, and if it is 
of the right quality, very little is needed. 
An excessive amount of oil increases the 
possibility of deposits in valves, inter- 
coolers, and air lines. 

Adjust oil feed to the minimum neces- 
sary to give an adequate film of lubricant 
on cylinder walls. Compressors usually 
require from one-fifth to one-tenth as 
much oil as steam cylinders of similar 
size. Because of the high lubricating 
quality of Stanoil, only a very small 
amount is needed to secure adequate 
lubrication. 


Oil is Ammunition... Use it Wisely 
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TO UNSTABLE 
TURBINE OILS! 


erely because your turbines are 
M running “smooth as silk” today 
is no reason for assuming that they 
can’t give you trouble in the near future. 
For when those devilish, little air 
bubbles get working on an unstable 
oil, trouble starts. — 


To make certain the oil you now use is 
doing the job it should, compare its per- 
formance with the performance records 
of Shell Turbo Oil which we will be glad 
to furnish you on request. You'll find the 
oxidation stability of Shell Turbo Oil far 
beyond what was ever thought to be 
possible in turbine operation a few years 
ago. And when you couple this with the 
ability of Shell Turbo Oil to prevent rust, 
you have a turbine oil that’s worthwhile 
investigating. 

You can’t afford to wait until trouble 
starts... call in the Shell man now. Or 
write Shell Oil Company, Inc., Dept. ‘'H,”’ 
50 W. 50th Street, New York 20, N.Y. or 
100 Bush Street, San Francisco 6, Cal. 
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Steam output can be boost- 
ed quickly and easily by 
installing Enco baffles. 
These streamlined baffles 
prevent eddy currents and 
dead gas pockets. The 
cross-flow puts every 
square foot of heating sur- 
face to work. 


Enco baffles reduce draft loss 
by doing away with bottle- 
necks in the passes. They 
save steam because soot 
blowers are more effective 
and used less often. 

Each application is individu- 
ally designed on the basis of 
25 years experience with 
Enco baffling in all types of 
water-tube boilers. 


Installations are made by 
skilled mechanics with se- 
lected materials. 


i every engineer should have. Ask for bulletin BW 40. It’s free. 


ENGINEER COMPANY 
WEST STREET NEW YORK, 


(Enco Streamline Battles) 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 
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“It is patent that the larger :sers 9; 
coal probably will be able to effect the 
least savings,” the Administrator says 
“For example, the railroads and th 
electric utilities and numerous othe 
big consumers have long carried oy 
well organized conservation program: 
which have resulted in many instances 
in reducing their coal requirement 
close to an absolute minimum. 

“It is therefore quite clear that the 
largest savings must be made among 
industrial consumers by those firms 
who have paid the least attention to 
conservation. Such consumers must 


| make positive efforts to save coal. They 


cannot help themselves or their coup. 
try by adopting the attitude that, ‘I 
is my coal. I'll use it the way I want to’ 

“I have been informed by highly 
skilled and well informed engineers 
that many really large consumers have 
never made any special effort to con- 
serve coal. I am sure they will when 
they realize that it simply must be done 
if we are to carry on our war activities. 

“I am sure that most of these con- 
sumers: who can save coal, if they will 
make a positive effort to do so, know 
how to save coal. If there are any who 
would welcome advice or assistance there 
is an easy way to get help. Right now 
the Selid Fuels Administration is or- 
ganizing the National Fuel Emergency 
Council which eventually will make 
available skilled engineers for inspec- 
tions and advice on fuel conservation 
questions in many of the key cities of 
the United States.” 


AISE Meeting 


(Continued from page 105) 


consider that roughly for every dollar's 
worth of electrical apparatus, three: 
eighths of a man-hour has been ex 
pended. 

But do not overlook the indirect sav- 
ing in manpower. For instance, if you 
save power it may not at first glance ap- 
pear as a man-hour saving, but it takes 
manpower to produce power. In addi- 
tion, this saving may mean more power 
in other locations, which will allow a0 
increase in badly needed production. 
In all probability for every dollar's 
worth of steel turned out, you expend 
in the neighborhood of three-eighths of 
a man-hour. If you save a dollar ™ 
your operations, therefore, you have 
saved approximately three-eighths of 
a man-hour. 

Mr Mohler cited several examples o! 
using robots, such as the amplidyne, 
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OURS is giving him better W/RE ROPE / 


It’s NOT ALWAYS easy to see 

the tie-up between position- 

ing a crane load with finger- 

span accuracy — and blasting the 
enemy. But, look at the fronts where 
industry is fighting and there’s noth- 
ing remote about it. Yours is a front 
line job . . . as necessary to winning 
the war as it is for securing the peace. 
And our job of keeping you sup- 
plied with a tough, easy-to-handle 
wire rope like “Blue Center” is no 
less vital. First choice with outstand- 
ing plants throughout the country, 
you'll find it resists the loads and 


shocks of all types of rope-rigged 
equipment . . . withstands the crush- 
ing and abrasion of high speed op- 
eration... gets full capacity from 
men and equipment through easier 
handling, fewer shutdowns, more 
sustained production. 
w WK 

Yes, Roebling “Blue Center” Steel 
Wire Rope is conserving steel for all 
America .. . by staying on the job 
longer . . . by meeting emergency 
service conditions unfailingly, wher- 
ever wire rope has a job to do, for 
Victory. 


GIVE YOUR WIRE ROPES A FIGHTING CHANCE! 


and they will deliver the full length of service that has 
been built into them. To help you, Roebling has assembled 
a wealth of conservation data and boiled it down on a 
4x5 inch tag that can be fastened right to the equipment. 
Printed in two colors and varnished to stay clean, it’s a 
convenient way to remind and instruct operating men 
about such yital precautions as: Proper Installation, 


Correct Spooling, Proper Use of Clips, Regular Lubrica- 
tion, Frequent Inspection and Careful Operation. Copies 
are yours for the asking. Write our nearest office and 
specify Tag ‘‘A’’. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
8 h Wareh in Principal Cities 
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Simplifies pipe line maintenance 


This one Babbitt Sealant will handle 90% of 
the power field’s sealing jobs—as a lubricant- 
sealer for threaded pipe joints (particularly those 
subject to vibration, heat or solvent action), as a 
casing joint seal, a gasket dressing, and in many 
other applications. 

Like all Babbitt Plastic Sealants, Sofset No. 74 
assures leak-proof, permanently workable unions 
that can be taken down easily at any time without 
damage—an important factor in simplifying pipe 
line maintenance, saving time, labor, material 
and money. 


Write for Bulletin PB-1, describing 
Babbitt Sealants and their applications 


Sealing Specialists for Industry 


BABBITT INDUSTRIAL 
SPECIALTIES Co. 


INTERNATIONAL BLDG., 630 FIFTH AVE., NEW YORK 20, N. Y. 


duction and improve its quality in op. 
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selsyns, portable rectifiers, «lectroy; 
tubes, electro-pneumatic contactors 
meters and instruments and cther de. 
vices, to save manpower, inctéasé pro. 


erating electric hoists and shovels, oa) 
washers, practically all steel manufac. 
turing power generation and distr. 
bution, afd many other applications, 

Electric power-system protection: 
L L Fountain, Westinghouse Co, called 
attention to steel-mill power lodds tha 
have increased until some require , 
power supply suitable for a mediym. 
sized city. Such power concentration 
presents problems that are usually only 
in the category of utility centralization 
systems. Most steel mills generate giz. 
able power blocks in their own plants, 
besides frequently tying in with a local 
utility, either for supplementary or 
standby service. 

Distribution of this power to the ya- 
rious points in the mill requires and 
gets serious consideration from the 
standpoint of economy and continuity 
of service. The latter is always forcing 
itself into the limelight since no certain 
means of preventing faults on power 
systems is available. Power-generating 
and transmitting equipment have inm- 
proved to where few faults are due to 
their failure. They occur, nevertheless. 
and must be coped with. 


Relay Applications 


Modern relays, properly applied to 
a well-designed distribution system, go 
a long way toward minimizing effects 
of faults on power-supply continuity. 
Proper application and choice of cor- 
rect relay for the type of line follow 
no set rule, said Mr Fountain, and each 
case requires careful analysis. The fol- 
lowing usually has to be taken into con- 
sideration: minimum fault currents. 
maximum fault currents, when the sys 
tem is grounded both maximum and 
minimum phase and ground currenls. 
phase and ground voltages, phase angle 
between current and voltages under 
fault conditions. After outlining the 
problems, Mr Fountain discussed each 
type of distribution system and indi 
cated the relay to protect the system 
and told how each relay functions ut 
der different fault conditions. 

Ac-crane load control: Althoug) 
many methods have been applied in 
the design of ac hoist controllers they 
are not generally acceptable becaust 
each method is limited to a few appli 
cations. These methods include manva 
or automatically controlled loadin: 
brakes, regenerative braking, single 
phasing, de braking, and counter 
torque lowering. Speed-torque chara 
teristics of the cenventional secondary 
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REMOVAL 


+» THE SERVICE THAT SAVES TIME, MANPOWER AND EQUIPMENT 


SPECIALLY ENGINEERED 
MOTORIZED EQUIPMENT 


To provide Dowell Industrial Secale Removal 
Service to Industry—and eliminate the necessity 
of dismantling the equipment to be cleaned— 
Dowell operates a fleet of specially designed 
motorized units. This equipment—manned by 
competent, well-trained engineers—is equipped 
with special pumps, tanks and fittings for han- 
dling chemical solutions quickly and efficiently. 


A 


Write Dowell’s Tulsa office about 
your scale removal problems 


DOWELL INCORPORATED 
General Offices: 
Kennedy Building, Tulsa 3, Oklahoma 
Subsidiary of the Dow Chemical Company 
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FIELD STATIONS 
FOR FAST SERVICE 


Dowell maintains field stations in many states 
where chemicals are stored and mobile equip- 
ment is serviced. Analytical devices are available 
at these stations for determining scale composi- 
tions and with this information the best type of 
scale removal solvent can be selected. 
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Throughout the diesel industry, Adeco 
stands for the finest in fuel injection 
equipment. Years of experience in 
pioneering equipment for America’s 
diesel needs have resulted in an out- 
standing line of fuel injection pumps, 
nozzles and nozzle holders. Today's 
performance of this dependable 
equipment merits your confidence for 
tomorrow's requirements. 


Tester enables 
make quick, ace 
jector opening p 
fern, etc. 
valves and leaka 
Seats. Compact, 
Precision-built, 

10,000 P-S.i. Tests 
small injectors. A 
lays and possible 
gine. Best for ec 
tenance. Write for 


AIRCRAFT & DIESEL EQUIPMENT CORPORATION 
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Pressures up to 


resistor controller for slipring motors 
in general -have been satisfactory {o, 
hoisting difficult problem has beep 
to provide a simple method which pro. 
duces the desired characteristics fo; 
lowering the load. E J Posselt, Cutler. 
Hammer, Inc, described a new method 
of ac-crane-load control and showed 
how to-gbtain speed-torque character. 
istics satisfactory for general applica. 
tion with a standard slipring motor, 
Unbalanced voltages, impressed 
across the primary of a wound-rotor 
motor with suitable secondary resistors 
provide the desired speed-torqve curve 
for lowering operation. Since an up. 
balanced system may be considered as 
two balanced systems rotating in oppo- 
site directions. such a system may be 
compared to two motors having a com. 
mon shaft and connected for rotation in 
opposite directions. Then by adjustable 
separate contro] a net shaft torque de- 
sired for driving or retarding a load is 
produced. Mr Posselt called attention 
to several methods of providing unbal- 
anced voltage for the motor circuit, 
stressing an auto-transformer scheme. 


Variable-V oltage Control 


Motor applications: In his paper, 
“AC and DC Drives for Draw Benches 
and Wire Blocks.” R A Geuder, Reli- 
ance Electric & Engineering Co, 
described seven ac and two de combin- 
ations of electric drives for these appli- 
cations and outlined advantages and 
disadvantages of each. These drives in- 
clude ac squirrel-cage single-speed 
motors; ac squirrel-cage 2- 3- and 4 
speed motors, non-accelerating; ac 
squirrel-cage motors, 2-speed accelerat- 
ing; ac slipring motors; ac slipring 
motors with unbalanced secondary con- 
trol; ac squirrel-cage motors with eddy- 
current clutches: ac  squirrel-cage 
motors driving hydraulic units; de 
motors with 2 to 1, 3 to 1 or 4 to 1 speed 
ranges: and de motors with variable- 
voltage. After discussing the advan- 
tages and disadvantages of each drive, 
he reached the conclusion that from 
the standpoint of over-all flexibility, 
the de motor with variable-voltage con- 
trol offers the best solution. 

Officers for 1944 are: president, C L 
McGranahan, assistant general super 
intendent, Jones & Laughlin Steel 
Corp; first vice-president, J L Miller, 
assistant chief combustion engineer, 
Republic Steel Corp; second vice-prest 
dent, J S Murray, chief electrical engr 
neer, Follansbee Stee] Corp; treasurer, 
J D Jones, chief engineer, Youngstow® 
Steel & Tube Co; secretary, Freeman 
H. Dyke, superintendent, blooming, bat 
and hotstrip mills, Wheeling Steel Corp, 


Steubenville, O. 
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APECO NOZZLE TESTER 
For Economical Maintenance 
3 
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: 4401 North Ravenswood Avenue + + Chicago, Illinois | Chic 
tor 


BRANCH OFFICES 


Bidg., Gay and Lombard Streets 
303-04 North Station Building 
150 Causeway Street 

Andrews Building 
25-27 “Rockefeller Building 
North Cassinghom Rd. 

200 East Illinois Street 

4 West 7th Street 

Jefferson Avenue 

509 verre Avenue 

1332 Ook 


Montreal, Canada 
Milwoukee, Wisconsin 
New Orleans, Louisiana 
New York, New York 
Philadelphia, Pennsylvania 
Pittsburgh, Pennsylvania 
Portiand, Oregon 

San Francisco, Cal 


‘Seattle, Washington 


St. Louis, Missouri . 
Tulsa, Ok!achomo ...... 


Common Street 
Sixth Avenue, near Canal 
401 North Broad Street 

Avenue 

Terminal Sales Building 

156 South Park 


823 South Gary Place 
207 Avalon Boulevard 


METALLIC AND FIB 
iny 
RIES: MANHEIM, PA., ELKHART, IND. 
| RT, IND., MONTREAL, CAN. 


RIGHT NOW ... 
pump performance is important! 
Eliminate costly shut-downs — 
prevent wear on rods, shafts, 
stems and sleeves by using 
DURAMETALLIC . . . the twisted, 
flexible, lubricated metallic 


packing. / Te 


Write for Illustrated Bulletin 
and Free Engineering Counsel gore 


DURAMETALLIC 
KALAMAZOO 


HOUSTON Los 
SAN FRANCISCO 
DETROIT @ FR 


TTLE @ TULSA @ MONT 
ERICKSBURG, VA. @ KAN 
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The DURAMETALLIC 


Twist” 


Processed to retain lubrication. 
Provides readier response to 
“gtand pressure: 
Distributes frictional load over 


several diagonally wrapped met- 
allic sheets. - ant. 


Originated by DURAMETALLIC. 


CORPORATION 
MICHIGAN 


EAL e YOUNGSTOWN, O. 
AS CITY @e DALLAS 


CHICAGO e NEW ORLEANS 
E 


Readers’ Problems 


(Continued from page 117 


noting pipe sizes and pressur: 
tions. Friction losses can {| 
checked to see if pipe sizes are correct. 

Needle valve in pressure line to the 
pilot valve diaphragm is adjusi ible to 
reduce pressure pulsations. Connection 
should be at least 10 ft downstream 
from the main reducing valve. Water. 
for operating the main valve. should 
come from a separate source or from 
the upstream side of the reducing valve. 
protected by a small reducing valve 
and strainer to insure clean water at a 
constant pressure. The supply pressure 
must be higher than the pressure re. 
quired to operate the valve and be 
reasonably uniform § in The 


Varia- 


n be 


value. 


needle valve in the operating line is set 


to control the speed of main valve 
movement and eliminate hunting. 

Reducing valve operation should be 
checked when the flow is definitely 
known and preferably when it can be 
adjusted; measure pressures on each 
side of the valve. 

With adjustable flow rates, variations 
can be made until regulation is satis- 
factory. Since DWL has checked valve 
condition the trouble likely comes from 
incorrest installation, or undersized or 
choked branch piping. Determine in- 
ternal condition of piping by measuring 
pressure at two points in line with 
known flow rate, then check the friction 
loss against tables for normal pipe at 
this flow rate. 


Saint John, N. B. C G Crark 


Investigate 
Valve Friction 


DWL’s pressure-operated valves contain 
no energy in the diaphragms them- 
selves, operation depending entirely on 
a balanced set of forces, equal and 
opposite in action, namely, the compres 
sion of a spring balanced by a dia- 
phragm of a given area acted on by a 
unit of applied pressure. At the instant 
of operation the only energy available 


in the valve is the additional force 


applied by a change in pressure. 
For example, if the diaphragm is 100 
sq in. and -the applied pressure 7 psi. 
then we have a total force acting down 
ward of 700 lb. This force compresses 


_the spring until equilibrium is reached 


by an equal and opposite spring Tt 
action, and the valve is at resi. Now 
suppose that line pressure call- for 4 
new valve position, which could be ob- 
tained by 714-psi total pressure? This 
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New Gulf Coast State Utility Plant of Outdoor ‘Type 
Is Equipped with Ljungstrom Preheater 


Bbere’s a boiler plant in which fuel savings are 
hacked up by sound conservation of steel and other struc- 
tural materials. Designed for natural gas firing, it has a 
maximum continuous rating of 425,000 Ib steam per hr. 
Operating pressure is 900 lb per sq in. Gases enter the 
preheater at 775 deg F, leave at 370, and heat the com- 
bustion air to 632 degrees. Preheater and fan assembly 
are installed out in the open between the steam genera- 
forand stack. 


Ljungstrom Air Preheaters save fuel two ways. First, 
they recover heat that would otherwise be lost up the 
stack, increasing efficiency of the plant by 6 to 10 percent. 
Second, they provide more effective combustion condi- 
tions, a factor of particular importance in burning lean 
tuels. In some cases, preheating of combustion air makes 


it possible to use fuels that would otherwise be unsat- 
isfactory, 


THE 


Executive Offices: 


A TP PREHEATE 


CORPORATION 
60 East 42nd Street, New York 17,N. Y. + Plant: Wellsville, New York 


At the same time, this compact regenerative type of 
preheater saves appreciably on steel and construction 
materials. First, because optimum heat recovery is ob- 
tained with one-half to one-third the weight of steel in 
the preheater itself, as compared to other types. Second, 
because lower weight and compact design permits a 
simple supporting structure. 

Today, the conservation features of the Ljungstrom 
are expanding its application from high-efficiency boiler 
plants to a wide range of industrial applications where 
gas-to-air heat transfer can save fuel and improve com- 
bustion. These applications include oil heaters, metal- 


lurgical furnaces, and the like. 
Gor 


For the complete story 
on the operating principle 

PRODUCTION 
ACHIEVEMENT... 


and construction features 
of the Ljungstrom Air Pre- 

The U. S. Maritime 
Commission has 


heater, write for a copy of 
awarded its “M” Pen- 


sulletin S-1. 

nant and Victory Fleet 
Flag to the men and 
women of Air Preheater 
Corporation. 
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WRIGHT MAKES IT 
POSSIBLE TO TRUCK 
ON THE CEILING 


No-—-it is not done with mirrors. It is done 
with either WRIGHT Improved High Speed 
Hoists, WRIGHT Speedway Electric Hoists, or 
WRIGHT Cranes. 

WRIGHT material-handling equipment is 
tailor-made for your production problem. It 
doesn’t matter whether your product is 
paper or locomotives, textiles or tanks, there 
is a WRIGHT hoist or crane that can handle it 
safely, rapidly, and economically. 


In your local classified telephone book you: 


will find the name of the wriGHT distributor. 
He is a good man to know. He can advise 
methods for both speeding production and 
saving money. 


WRIGHT MANUFACTURING DIVISION 
York, Pa., Chicago, San Francisco, New York 


AMERICAN CHAIN & CABLE COMPANY, INC. 
BRIDGEPORT, CONNECTICUT 


extra 14 psi gives an additiona| totaj 
force of 25 lb on the diaphragm 

The moving parts may have the equiy. 
alent of 25 lb applied force as friction 
in the stuffing box and valve super. 
structure. In such cases the valve {ails 
to reach the position called for and the 
line presgure continues to chanve until 
the pilot raises the diaphragm pressure 
high enough so that the total applied 
force overcomes the frictiona! force. 
This, of course, causes the vaive to 
jump to a new position which is beyond 
that required for control, and the result 
is a hunting or cycling action. 


New York, N.Y. ULC Rinenarr 


Install Overhead Tank 


I cannot understand why DWL’s sys- 
tem was designed to feed services at 
different elevations with a standard dia. 
phragm reducing valve. Any great varia- 
tion of water flow in these branch lines 
will reduce pressure and in shutting 
off act to build pressure above the valve 
setting, especially if pipe lines are 
small and restricted. 

Probably the valve is not designed 
with the right size diaphragm or the 
valve seat area is too small, causing a 
great pressure drop at full flow. With 
main line pressure at 80 psi reducing 
to 40, diaphragm must be designed to 
operate valve under this reduced pres- 
sure and on deadend line the diaphragm 
is subjected to full pressure of 80 psi. 
Changing the spring tension either way 
will do no good if diaphragm size is 
not correct or if this valve was designed 
to reduce to a higher or lower reduced 
pressure. In this case springs would 
not be of the right strength and dia- 
phragm would be too large or too 
small. Generally speaking the greater 
the pressure reduction the greater the 
diaphragm area required to operate 
the valve. 

I suggest that DWL install a 500 or 
1000 gal tank at top of building regu 
lated by float valve to feed all services 
by gravity. This would avoid using re 
ducing valves and would give a steady 
even pressure to all services. If city 
water failed services could still be main: 
tained by gravity for a short time. The 
only objection to this would be that top 
floors of building would not have %& 
much pressure as bottom floors. I! 
pressure on bottom floors is too high 
valve can be throttled slightly. 

Ottawa, Ont. JOSEPH BONGIORNO 


Lines May Be Clogged 


If DWL inspects his lines and checks 
for corrosion or partially plugged pipe 
he may find considerable sediment, 
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PLANNING waxes 


WORTH LOOKING FOR 


Getting off to a good start is im- the melter, and the foremen of the 
“ portant when you're making steel pouring, molding, heat-treating 
‘ castings good enough to wear the and finishing departments. Each 
e Sivyer trademark. Because quality studies the job, recommends 
i is something that must be part of | proper procedure, and arranges 
: every phase of production, Sivyer the necessary supervision to make 
‘ plans that quality in each job be-- sure the job is handled right at 
op fore a pound of scrap is charged every step. And it’s being right 
as into a furnace. Here’s a candid at every step that is responsible 
: camera shot of a Sivyer Job for casting quality. 


Planning group. It includes 
the foundry superintendent, a 


4VVER Srer 
CASTING 


laboratory, a pattern expert, MILWAUKEE cmcaco®S) 


metallurgist from our research 
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GAIN 


F course, AIR EXPRESS is by far the 

fastest form of delive ry — direct 
by air or by rapid air-rail service be- 
tween thousands of points in the United 
States and foreign countri: ‘Se Yet pre- 
cious time is often lost through the old 
pre-war habit of ace umulating ship- 
ments for pick-up at the end of the day. 


TIME 


Mr. Brown: When’ll this order reach the 
consignee ? 


Expressman: Let’s see. It’s not ten yet. 
About five this afternoon. Same day de- 
livery 800 miles away is easy, when you 
ship early by ain EXPREsS. 


So to gain time—to avoid heavy, peak- 
hour traffic that may delay your ship- 
ment—shipas early in the day as possible, 
so we'll be able to utilize the cargo 
capacity of all scheduled flights. This 
3-mile-a-minute service is available di- 
rect to more than 350 U.S. cities and 
to scores of foreign countries. 


AIR EXPRESS RATES REDUCED 
As a result of the great volume of Air Express traffic created by wartime 
demands and the increased efficiency developed to satisfy these demands 
..Air Express rates within the United States have been substantially 
reduced, in some instances as much as ]2!2°6, depending on the weight 


of the shipment and the distance it moves. Consequently, 


shippers 


nationwide are now saving an average of 10!2% on air cargo costs. 


NOTE TO SHIPPERS: Ship Early—as soon as shipment is ready —to assure 
fastest delivery. Pack Compactly —to conserve valuable space. 


ASK for our new 1943-44 caLenpAR-BLoTTER. Write Dept. PR-12, 
Railway Express Agency, 230 Park Avenue, New York 17, N. Y. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing ihe AIRLINES of the United States 
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it may be the cause of his trou}, 
He should install a bypas- Jin, 
around the main valve because 
supply can then be maintained 
thing happens to this valve. 
From his description the rouble 
must be in the pilot valve, so | would 
cut out the control and throttle the 
water flow by a hand-operated valve. 
In this way water flow at the d: inking 
fountains can be checked. If the flow 
is steady it indicates that reducing and 
pilot valve are out of adjustment. If 
the flow is still erratic after adjust. 
ment, it indicates trouble somewhere 
in the lines. Perhaps line strainers are 
clogged with trash. 
Philadelphia, Pa. 


Water 
I any- 


T F Cunninenam 


Valves Too Small 


Two things may cause DWL’s trouble, 

(1) As branch-line pressure surges 
from 40 to 80 psi, there is a possibility 
that the reducing valves are not large 
enough to supply volume of water nee. 
essary to maintain the set pressures. 

(2) The same may be true of the 
main water-supply lines. If they are not 
large enough to supply the volume of 
water necessary instantly, initial pres. 
sure will drop causing a fluctuation 
throughout the system, 

It is essential that the supply source 
be of sufficient volume, maintained at 
a constant pressure for satisfactory 
operation of the reducing valves. 


Bogota, N. J. Meyer 


Magnetic Reactive Power 
‘(Continued from page 122) 


currents can be resolved into their 
components as indicated in the answers 
in Power’s May issue. But because the 
active component of the motor curren! 
is opposite that of the generator cur 
rent, subtract this motor component 
from the generator active-component 
total before finding the overall station 
net station k kw 
total station kva: 
Determine the magnitude and pha‘ 
angle of J total by that of /, and I. 

The motoring generator with over 
excited field, then, does not improve 
the station pf. If the motor is near the 
system load center, it improves the sy* 
tem pf by relieving transmission lines 
transformers. and distant generators 0 
part of their reactive load. 

The usual reason for motoring the 
generator is that voltage is raised at 
the load, whether or not the =y-tem pf 
is improved. 


pf from the equation 
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Each McAlear Control is a precision instrument— 


expertly engineered for ONE JOB and ONE SET 


' of working conditions. 


sie CARE is exercised in against control failure resulting in 


its production. Machining oper- 

,. @ ations are held to critical tolerances 

@ for leak proof surfaces and trouble- 
free mechanisms. 


ie There are 500 McAlear Controls 
for regulating pressure, tempera- 


plant-paralyzing downtime. 


When unusual working condi- 
tions require a special control for 
steam, water, air, chemicals, oil or 


ture and fluid transport. Every one 


@ constitutes effective insurance 


MAXIMUM 
AND MINIMUM 


gas, McAlear will develop it for you. 


IF YOU HAVE A CONTROL PROBLEM... 
call on McAlear engineers. Draw 
on their fund of experience, on their 
ability and readiness to help you, 
whether for wartime application or 
post war planning. For informative 
bulletins and catalog, write McAlear 
Manufacturing Company, 1913 S. 
Western Ave., Chicago 8, Illinois. 


& DEPEND ON McALEAR AND YOU CAN 
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an AMERICAN INDUSTRY that is 


helping keep ours the BEST 
FED NATION in the WORLD 


In spite of being hampered by manpower, equipment and 
supply shortages, the food processing industry is nevertheless 
coming through with more food than has ever been processed in 
the history of our nation. 

While many new plants mushroomed and much new equipment was installed, 


the bulk of this record-breaking production was accomplished by demanding more 
work from equipment that had been installed before “Pearl Harbor”. 


HENSZEY water METERS 


for example have been in use for many years in practically every type of food 
processing plant in the country. They were chosen at the time for their rugged 
construction—their accuracy and for simplicity of installation. 

When the demands of war required a new high in output, the Henszey Meters 
did their part along with the other equipment to help bring about this miracle of 
production. 

If you have a liquid meas- 
uring problem in your war 
work, consider Henszey 
Meters. They accurately meas- 
ure boiler feed water, boiler 
blow-down, condensate, free 
running chemicals and other 
hard-to-measure liquids. They 
are equally accurate at high 
or low flow—high or low pres- 
sures—on reciprocating or 
centrifugal pumps. Calibra- 
tions can be made to read in 
gallons, pounds or cubic feet 
at any specified temperature. 
The entire meter is easily in- 
stalled right in the line. 

Write today for full in- 
formation—stating the details 
problem will save 


Sizes from 10 g.p.m. to 1200 g.p.m. cold 


HENSZEY COMPANY sites to order. 
Dept. D 11 
WATERTOWN, WIS. 


Continuous Blowdown @ Distillation Systems @ Heat Exchangers 
Flow Indicators @ Boiler Feed Regulators @ Proportioning Valves 
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New Equipment 


(Continued from page 130) 


frame, is controlled by a single hand 
wheel. Maker states that tandem assem. 
blies made up of two, three or more 
rheostats range in power rating from 25 
to 1000 watts. and in diameter from 
1% in. to 12 in. Rheostats in tandem 
are insulated from each other so that 
they may be used for simultaneou: con. 
trol of several circuits or phases of a 
circuit by means of one knob. Also 
available in taper windings with same 
range of resistance values as individual 
units. Ohmite Mfg Co, 4819 Flournoy 
St, Chicago, #4, Ill. 


Fuel Oil Purifier 


Puririer designed to handle refined 
or crude diesel fuels at high rate of 
flow. Unit can be directly connected to 
purify fue] just before it enters the 
engine, or used in any kind of bulk 
station installation. Designed on 4 
flexible arrangement that provides for 
grouping single elements in combine 
tions of 1-3-5-8-12. Refills for all units 
are exactly alike. Operation of put 
fier, with exception of refill change, is 
entirely automatic. Honan-Crane Corp, 
204 Indianapolis Ave, Lebanon, Ind. 


Duct Assembly 

Air puct made from asbestos cememt 
board or other non-metallic boards 
thicknesses of 1, # and 14 in. are st 
in prefabricated steel corners and ides: 
tified as Sheetlock. Closure is effected 
with steel strapping which is tensioned 
and sealed. Duct sections sometimes 
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GOLD STAR HAS BEEN ADDED 

AMERICAN LOCOMOTIVE COMPANY ti 
es 
4 
| 


Casing split horizontally 
well above shaft center line 


This unique and patented construction provides 


THREE highly desirable features in . . .. . 


MURRAY 


Mechanical Drive Turbines 


I Longer steam ring allowing considerably more nozzle area 
and larger steam inlet size, thereby increasing the maximum 
horsepower developed by a particular frame. 


2 Larger exhaust opening which permits of greater horsepower 
and improved efficiency, particularly for condensing opera- 
tion. 


3 Additional hand valves for nozzle control. (Note that view 
shows three hand valves on our smallest frame, whereas the 
usual small conventional turbine has room for only one.) 


% Other desirable features shown are the stainless 
steel blading and shroud, center line exhaust end sup- 
port, flexible steam end support, balanced governor 
assembly, precision bronze backed babbitt lined bear- 
ings, effective bronze labyrinth type oil seals which 
supplant the older felt type and separate removable 
upper carbon packing gland cases. 


MARE A Y 
WORKS COMPANY 


INCORPORATED 1870 


BURLINGTON 


ax 
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joined together with 3-in. strips of as. 
bestos material cemented over joints, 
Users obtain a more rigid and service. 
able duct, maker claims. Steel strap. 
ping, tools: Acme Steel Co, 2840 4 "cher 
Ave, Chicago, Ill, Prefabricated corners; 
Sheetlock Co, 4521 N Clark St, Chicago, 
Ill. 


Radiant Heater & Resistor 


DESIGNED FOR high-temperature radiant 
heat, Regan radiant heater also serves 
as a resistor. Element consists of heli- 
cal coil of nickel-chromium wire wound 
spirally around refractory core. Com. 
pany claims that core does not deteri- 
orate at temperatures up to 1700 F. 
Binding posts and straps are of Monel 
metal or nickel chrome, depending on 
user’s specifications. Obtainable in 32. 
to 220-v range. Techtmann Industries, 
Inc, 828 N Broadway, Milwaukee, Wis. 


Flexible Fastener 


PacKLEss FLEXIBLE FAsTeNer, having 
combined functions of a supporting 
strap and a vibration absorber for sta- 
tionary or movable tubing, has been 
added to line of vibration absorbers. 
Consists of a sensitive spring, cone- 
spiraled and terminating in a clip that 


snaps on to the tube or similar unit to 
be fastened—the right size fastener be- 
ing chosen to fit the OD of the unit 
Fastener is attached to a supporting sur- 
face by means of machine or wood screw 
fitted: through the cone. Device can be 
installed in either horizontal or vertical 
position. Packless Metal Products Corp, 
New Rochelle, N. Y. 


Compressor Calculator 


CacuLator is of slide-rule design for 
estimating volumetric efficiency, brake 
horsepower and total piston displace 
ment of any make of compressor. Made 
of heavy stock measuring 34% x 8% i 
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STOKER BUILDING 


Simplicity of Design—Long Life— 
Unequalled Economy— 


Here is pictured a Chicago Automatic Stoker for a 300 
h. p. boiler ready to be shipped from our shops after 
72 hours of continuous running. This stoker is a duplicate 
of the one installed at the Peter Hand Brewing Co., 
Chicago three years ago. An 8-hour test run by an out- 
side responsible company showed an evaporation of 

os 10.2 lbs. of water and an efficiency of 83% with a cost 
Stes of 14 cents per 1000 Ibs. steam. 
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One-Man Operation Helps 
Solve Man-power Problem 
In Power Plants 


Every Roto Tube Cleaner you put to work in 
your plant enables you to release one man 
for other productive work. A simple air valve 

on the Roto motor permits one man to 
operate the cleaner entirely by himself. 

This not only saves a helper, but elimi- 
nates delays caused by having to signal 
the helper to turn air off and on between 

every tube cleaned. The powerful Roto 
motor and keen cutter heads make 
short work of hard scale or soft, 
gummy deposits. Roto offers a wide 
variety of air- and water-driven 
cleaners for any cleanable tube 
from '/,"" to 12" 1.D. Leading 
power plants enjoy the time- and 
labor-saving features of Roto 
Tube Cleaners. How about 
yours? Write today. 


Roto Model 130 air- 
driven motor with 
swing - frame head 
and air valve for 
one-man operation 
in 3'/4," curved tubes. 


WRITE FOR DETAILS 


The ROTO Company 


145 Sussex Ave., Newark, N. J. 


FOR POWER AND PROCESS STEAM 


HI-TEst 


Quick steaming, all- 
welded portable with re- 
fractory lined firebox 
and 2-pass tubes to save 
fuel. 50 to 150 hp. 125 
and 150 lbs. WP. 


For 6" scale with pipe 
diameter markings, 
write Dept. 89K-XI 


KEWANEE 
CORPORATION 
of Rodsotor ond “Standard” Sontery Corporation 
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Device with instructions offered crati; 
to responsible engineering and «ergy. 
ing executives. Write direct to C oper. 
Bessemer on company letterhea:!, giv. 
ing writer’s title. The Cooper-Be.semey 
Corp, Mount Vernon, Ohio. 


Motor-Alternator Sets 


TWo-BEARING 3600-rpm motor-a_te:nato 
sets in integral ratings up to 5 kya. 
single phase, designed for converting 
direct to alternating current for vari- 
ous applications requiring ac power 
Motor and alternator are similar in that 
armature windings are on rotating ele. 
ments and fields are stationary. at- 
tached to frames. Solid shaft, supported 
by a ball bearing at each end, serves to 
mount rotating members of both motor 
and alternator. Sets are easy to dis. 
assemble. Complete rotating unit may 
he pulled out of stator by merely te- 
moving an end shield. General Electric 
Co, Schenectady, N. Y. 


THREE-POINT PIPE GAGE measures all 
sizes of pipe from ' to 12 in. Consist: 
of two pivoted steel plates with edge- 
curved at three points for contact with 
pipe to be measured. together with 
scale which registers pipe size in term: 
of inside diameter and drill size for tap- 
ping. Measures pipe in any position 
also a covered pipe if there is a small 
opening near a union or other fitting 
where gage may he slipped in. It is also 
claimed that gage can be applied in 
dark places and taken to light for read: 
ing. Gage is 24% x 414 in., constructed 
of steel with deep-etched numeral: 
Three-Point Gage Co, 3821 Broadway. 
Chicago, III. 


Panel Instruments 


AVAILABLE with either brass or molded 
Textolite dust-proof and moisture-te- 
sisting cases in 24%4-in. sizes, line col 
sists of de voltmeters, ammeters, mil: 
liammeters, micro-ammeters, radio-fre 
quency ammeters and milliammetet. 
and dc volt-ammeters. Pivots of instr 
ments are mounted on inside of arm 
ture shell instead of being secured ™ 
outside of armature winding. Ose 
jewel bearing is mounted on top 
core-and-frame assembly, the other 2 
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...and that's Important 


In machine design and factory layout —the 
twin problems of convenient location and 
space limitations were a constant plague to 
the engineers of yesteryear. With the advent 
of the Multiple V- Belt Drive — and its adapt- 
ability to any angle or plane, and short center 
design, these sources of concern became non- 
existent. 

The Dominant Drive may be applied ver- 
tically, horizontally, or angularly at any de- 
gree, because the wedging action of the 
V-Belts in the sheave grooves provides a posi- 
tive grip that pulls the load with minimum 
tension. 

Simplicity itself—yet the most efficient 
angle of the belts and sheave grooves was es- 


EP ULTIPLE V-BELT DRIVE 


ASSOCIATION 
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tablished only after exhaustive co-operative 
research by the engineering staffs of Multiple 
V-Belt Drive Association members. And this 
was just one of many factors which had to be 
worked out by trial and error and painstaking 
experiment which culminated in the develop- 
ment of the Dominant Drive of Industry. 


The use of this emblem by an 
association member in con- 
nection with Multiple V-Bel? 
Drives is assurance of me- 
chanical excellence...the re- 
sult of co-operative engineer- 
ing, research and experience. 


Trace Merk 
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DUST RECOVERY SYSTEMS. 


* * High Efficiency mechanical flue dust 
collection to meet the 
of any job 


* * Ready to any 
duct work 


* * Low Initial Cost 
* * Low Maintenance and Operating Cost 


* * Power Consumption as low as 1 H.P. per 
20,000 pounds of gas per hour. 


UELL ENGINEERING COMPANY, 


10 CEDAR STREET, NEW YORK 


* 


WRITE FOR BULLETIN G-842 


re War Bonds : and Make the ‘Axis Bite the Dust 
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an adjustable sleeve fitted into jower 
part of soft-iron core. It is cliimed 
that instruments operate satisfa« 
in temperatures from —50 C to 70 ¢ 
and are accurate to within lim 's of 
&2% of full-scale value. Generai Flee. 
tric Co, Schenectady, N. Y. 


Lamp Ballast 


PerMA-Gap BALLAST offers the ing 
advantages, according to the 
(1) long fluorescent-lamp life, (2) suff 
cient starting current to preheat jamp 
cathodes, (3) operation of lam) at 
normal voltage and wattage, (4) regu. 
lation that is not destroyed by line. 
voltage fluctuations, (5) low wattage 
loss, (6) minimum operating tempera. 
tures, (7) low noise level. Industrial 
Electronics Corp, 951 McCarter High- 
way, Newark, N. J. 


Squirrel Cage Motor 


POLYPHASE SQUIRREL-CAGE — induction 
motor constructed with centrifugally- 
cast F-M Copperspun rotor. Accord- 
ing to company, motor is fully protected 
against falling particles and dripping 
liquids in any mounting position. Ball 
bearings sealed in cartridge housings. 
Cross-flow ventilation, through protected 
inlets, exhausts at each end of motor. 
Has no moving external parts. Frame 


is cast in one piece with rib sections. 
Conduit box provides alternate assem- 
bly either recessed flush with frame or 
conventional external mounting. Motor 
rated 40 C and designed to carry 115% 
load continuously without injurious 
heating. Fairbanks, Morse & Co, 6008 
Michigan Ave, Chicago, Ill. 


Aluminum Deoxidizing 


Drox-ALuMINUM is an alkaline solution 
used as a dip, at room or elevated tem 
peratures, from 10 sec to 1 min. Ac 
cording to manufacturer, it protects 
aluminum galvanically, acts as a paint 
base, prevents oxidation in transit 
storage or hold-over operations, and 
under certain conditions acts as solder 
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COST VALVE WEGLECT 


It’s not hard to figure! The factual chart above shows that 
afew leaky valves can be extremely expensive. And, when 
you consider the cost of a new valve against the cost of 
reseating, you arrive at a money-saving decision: to use 
Dexter Valve Reseating Equipment. 

The saving of a few valves pays for the whole Dexter 
outfit. From then on it will continue to pay big dividends 
— by stopping the leaks shown above; by prolonging the 
life of many costly valves; by saving shut-downs and high 
labor expense. 

Study this informative chart — then write us for com- 
plete data on Dexter Valve Reseating Equipment as ap- 


plied to your valve problem. 


VALVE RESEATING EQUIPMENT 


LEAVITT 


POWER November, 


THE COST OF LEAKS 
AIR STEAM WATER 
— 100 LBS. PRESSURE 100 LBS. PRESSURE 40 LBS. PRESSURE 

OPENING |/CU. FT. WASTED! COST AT || LBS. WASTED | COSTAT || GAL. WASTED | COST AT 

PER MONTH 10c PER M. PER MONTH 60c PER M. PER MONTH is%e PER M 
» 9,979,200 $997.92 || 460,000 |$276.00 $108.00 
1/4 @& | 4,449,600 | 444.96] 203,000 | 121.80 48.00 
1/8 | 1,114,560; 111.46] sosoo | 30.30 12.00 
@ 278,640) 27.86) 12,750) 7.65 3.00 
69,552| 6.96 1.91 0.80 


MACHINE COMPANY 


ORANGE, MASSACHUSETTS. 


A COMPLETE VALVE 

_ RESEATING OUTFIT. 
_ IN A HANDY KIT-BOX 
—for Globe, Gate and 

Pump Valves 
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Copper Brew Kettle covered 
with 22’ coating of B-H 
No. 1 Cement and finished 
with B-H Weatherseal. 


Protect Exposed Insulation 


--¢ Coverallinsu- square feet of surface Y inch 
thick. After drying, dehydra- 
tion reduces the thickness to 


Ve inch, giving a smooth, com- 


lation exposed to infiltration 
of water or moisture with B-H 
Weatherseal. This Baldwin- 
Hill product is an emulsified, 
asphalt compound furnished 
ready-mixed in plastic form. 


plete seal over the entire area. 
You simply trowel it on. Stays 
permanently black—no fading 
or spotting. Send for generous 
sample of B-H Weatherseal 
and see for yourself how 


By reason of its exceptionally 
high coverage and low per- 
centage of shrinkage, the per 
square foot cost is low. One 
hundred pounds will cover 55 


easily and thoroughly it 
works. 


BALDWIN-HILL CO. 


575 KLAGG AVE. + TRENTON2,N.3. 
CHICAGO, ILL. - HUNTINGTON, IND. + KALAMAZOO, MICH. 


NEW YORK, N.Y. 
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| Welding Positioners 


base. For use on all alloys of alu 
in the wrought cast or forged forms 
Bath serves as an aluminum an. dizing ’ 
rack stripper and as a general ci, aning 
method. Colonial Alloys Co, Te 
Processes Div, Philadelphia, Pa. 


OUTSTANDING FEATURE of recenily de. 
veloped P & H positioning mach nes js 
dual capacity rating of each jn odel, 
Model WP-6 handles loads up t. 6000 
lb maximum and also has secondary 
capacity of 9000 lb maximum. Stand. 
ard models made in dual capacities up 
to’ 24,000 Ib. Construction is for con. 
stant heavy-duty service, employing all. 
welded rolled steel throughout. with 
strong box mounting. All models have 
portable or in-the-floor mounting for 
both ae and de. Harnischfeger Corp, 
Welder Div, Milwaukee, 14, Wis. 


Fhotoelectric Colorimeter 


LUMETRON COLORIMETER Model 400-H. 
designed as a portable self-contained 
instrument. is operated by a_ built-in 
battery. which requires no power con- 
nection. Particularly suited for field 
use and wherever electrical current is 
not readily available. According to 
maker, colorimeter is suitable for all 
tests which have heretofore been car- 
ried out with aid of color standard: 
and visual comparators. Company 
claims it offers greater operating speed. 
higher accuracy, and elimination o! 
human element. Photovolt Corp, % 
Madison Ave, New York, 16, N. Y. 


Diesel Engines 
Mopets D148 anp D297 are 4-cyele 


solid-injection engines for use as light 
plants and primary drives for pump* 
compressors. mills, mine equipmell. 
marine units, etc. Model D148, 2 oy! 
with maximum rating of 22 hp, may be 
equipped for pulley drive with or with 
out clutch, or clutch and reduction geal 
or auxiliary power takeoff. As a diesel: 
electric plant, it is available direct co™ 
nected on single base with 154. 
generator. Model D297. 4 cyl with 
maximum rating of 44 hp, may havé 
drive equipment similar to Mode! Dis 
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The 


Many an industrial commander, in 
these critical times, notes with keen 
satisfaction the smooth, well drilled 
performance of his steam power 
plant—and gives deserved credit to 
his sergeant’: A Hays Combus- 
tion Control System. 


Here, indeed is a seasoned, cap- 
able veteran, skilled at getting ut- 
most efficiency out of the equipment 
he commands. 


Automatically, “The All-Electric 
Way” Hays system controls combus- 
tion. It’s made to do that. It regulates 
all combustion elements—meosures 


KICK” 


THE HAYS CORPORATION ° 


each variation and corrects instantly 
—measures the correction: main- 
tains the right balance. 


With the nation’s war effort putting 
extra demands on present steam 
power equipment, Hays Combustion 
Control Systems are doing an extra- 
ordinary job— stretching steam capa- 
city, safely; getting the utmost out 
of existing boiler room equipment, 
safely; saving man-hours, saving 
operating costs. 

To enlist this veteran in your own 
service, send for the Hays Combus- 
tion Control Catalog—it is full of 
pertinent steam-power data. 


MICHIGAN CITY, 


wast 


CONTRO 
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IMMEDIATE DELIVERY THE SURE, 


WITHOUT PRIORITIES! ECONOMICAL WAY TQ 


OXYGEN CORROSION 


SANTOSITE is again available, and we feel 
sure there will be ample supplies from now 
on. You, therefore, can be sure that your 
boiler feed water is free of dissolved oxy- 
gen and, thereby, protect it against oxygen 
corrosion. It has been demonstrated over 
the years that thirty parts of Santosite per 
million parts of water were ample. It has 
also been proved that Santosite is a valuable 
adjunct to mechanical deaerating equipment 
to give assurance against oxygen corrosion. 


Santosite, an anhydrous crystalline prod- 
uct is easy to handle, store and apply. 


Complete details on the application of 
Santosite to your boiler feed water will be 
sent promptly upon request to: MONSANTO 
CHEMICAL COMPANY, Organic Chemicals 
Division, St. Louis, Missouri. District Offices: 
New York, Chicago, Boston, Detroit, Charlotte, 
Birmingham, Los Angeles, San Francisco, 
Montreal, Toronto. 


= = 


GUARD BOILERS AGAINST 


for Excellence — The Army-Navy 
burgee with two stars, ‘‘representing recogni- 
tion by the Army and the Navy of especially 
meritorious production of war materials’’ over a 


MONSANTO 


two-year period, flies over Monsanto's executive 

in St. Louis and over Monsanto plants at 
Anniston, Ala., and Monsanto, Tenn. The Army- 
Navy Production Award also has been won by 
five Monsanto plants at St. Louis, Mo., Monsanto, 
., Karnack, Texas, and Springfield, Mass. 
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CHEMICALS 


SERVING INDUSTRY,,,.WHICH SERVES MANKIND 


Special feature is that flywheel, -lutch, 
generator or marine gears may ¢ jp. 
stalled on either or both ends, p: sided 
a radiator is not used. For ; ‘ectric 
power and light, use Model 1) 97 t, 
power 30-kva generator. Clima» Engi. 
neering Co, Clinton, lowa. - 


Welder 


Ampac “400” AMP WELDER 
14-in. electrodes on 24-hr cont: iuous 
operation, and provides ample jacity 
for rods up to % in., when needed, 
Range of 50 to 500 amp is coveird }y 
the Ampac “400,” with power-lactor 
correction available. Outstandins fea. 
tures are low idling loss, high jower 
factor, high efficiency and excellen 
welding characteristics over cntire 
range, according to manufacturer, 
Welder requires only eight turns of 
control handle for entire range. Allis. 
Chalmers Mfg Co, Milwaukee, Wis. 


Evaporative Condensers 


Wart-R-MISER LINE incorporates built-in 
air filters to protect against impurities 
in cooling system. Units effect heal 
transfer by water evaporation in a col 
tinuously moving airstream. Air filter. 
which is standard equipment on ll 
models, is made of rust-proof metil 
easily removed for washing or cleaning. 
Drayer & Hanson, Inc, 738 E Pico Si 
Los Angeles, 21, Calif. 


Temporary Protective Coating 


THIN FILM, applied by brush or dip, ait 
dries at a maximum of 15 min, depen¢ 
ing on atmospheric conditions. reduc! 
eliminates greasing and other methot 
such as packing in pliofilm bags. Fe 
coating removal, strip it off easily by 
hand without use of solvents. Add: 
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Baking, withering heat causes more failures in cir- 
cuits running around furnaces, lehrs, kilns, steel 
mills, power plants, steam tunnels, etc., than any 
other trouble maker. It dries out the insulation, opens 
cracks to moisture, sets up shorts, rewiring jobs, 
equipment and production outage—unless the wire is 
permanently insulated like Rockbestos A.V.C. This 
construction with its laminated asbestos and var- 
nished cambric insulation, covered with a tough 
asbestos braid, won't bake brittle, crack, swell, flow 
or rot under heat and is also resistant to moisture, oil, 
grease, corrosive fumes and flame. Other Rockbestos 
wires, cables and cords designed for severe operating 
conditions are available in our line of 122 standard 
constructions. For information or recommendations 
Write to nearest branch or: 
Rockbestos Products Corp., 919 Nicoll St., New Haven 4, Conn. 


For Victory —Invest in U.S. War Bonds 


Why Rockbestos Permanent Insulation 
Prevents Premature Wire Failure 
Rockbestos A.V.C. Power Cable, illustrated*, 
600 to 5000 volts, No. 18 A.W.G. to 1,000 

MCM, Underwriters’ and N.E. Code, Ty 
AVA, maximum operating temperature 110°C., 
has this permanently insulated construction. 
1. The conductor is permanently centered in 
helically applied insulation that will not flow, 
migrate, dry out, crack or rot. 

2. Felted asbestos insulation withstands con- 
ductor-heating overloads and won't burn even 
when exposed to copper-melting arcs. 

3. Lubricated varnished cambric for high- 
dielectric strength and added moisture resist- 
ance, protected from heat, flame and oxidation 
between two felted asbestos walls. 

4. Felted asbestos insulation impregnated with 
heat, flame, and moisture-resisting compounds 
will not dry out, become brittle, or burn. 
Also serves as a heat-barrier against high 
ambient temperatures. 

5. A tough, rugged impregnated asbestos 
braid, resistant to heat, flame, moisture, oil, 
grease and corrosive fumes. 


*One of 122 different wires and cables developed for 
severe operating conditions by Rockbestos. 


RESISTS moisture, oil, grease and fumes. 


WON'T bake brittle, burn, flow or rot. 


ROCKBESTOS A.V. C. 


The Wire with Permanent Insulation 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE 
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NEW way for you to pre- 
vent heat waste by accu- 
rately controlling the flow rate 


of continuous blow-down is 
available in the latest Fischer 
& Porter development, the 
Magna-Bond Rotameter. This 
meter is all metal (no glass) 
and is completely enclosed. 
The position of the rotameter 
float is indicated externally by 
means of a permanent mag- 


For positive control 
of continuous blow-down 


netic clutch. The Magna-Bond 
may be obtained as a_ plain 
flow rate indicator, or as re- 
corder, or recorder-controller. 
It may also be equipped with 
our new high accuracy Magna- 
Count integrator for totalizing 
the flow. The interesting details 
are all given in our latest bul- 
letin on recording and control- 
ling rotameters, #50-A. Just 
write if you wish a copy. 


You will be able to see our latest developments at 
BOOTH 304-306—CHEM SHOW, NEW YORK, DEC. 6 to 11 


FISCHER & PORTER CO. 
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6011 County Line Road 
HATBORO, PA. 


tional advantage claimed by moker jg 
that part requires no cleaning othe 
than stripping to be ready fur ge 
Coating covers all finishes and i- many. 
factured in two forms. No. 002 gives 
short-term protection; No. 003 is for 
long periods of storage. INSL ¥ Co, 
857 Meeker Ave, Brooklyn, N.Y. 


Dimout Shade 


PLAsTic SHADE for porcelain or other 
sockets, requires socket extension which 
has Uno-shade holder thread. \laker 
claims it renders a_ permanently 
shielded 90-deg cone of light from 4 
non-reflecting surface. Laduby Co, 505 
Grand Ave, New Haven, 5, Conn. 


Metal Coating 


Process requires electrolyte. metal 
cleaner, and applicator, Plating cur- 
rent is obtained from dry cells, storage 
battery, “Rapid” plating rectifier. or 
any convenient source supplying de 
current at 3 to 6 v. Rapid Electroplat 
ing Process, Inc., 1414 S Wabash Ave. 
Chicago, 5, Ill. 


Fluorescent Lamp Ballast 


AIR-COOLED TYPE fluorescent lamp bal- 
lasts designed for exposed mounting on 
fluorescent lamp fixtures. Units require 
no special installation devices and are 
built in ratings of 40 to 100 watts for 
1-, 2-. 3- and 4-lamp fixtures. They dif: 
fer from standard design in that leads 
are brought out through outlets in base 
plate. The Acme Electric & Manufac- 
turing Co, Cuba, V. Y. 


Lubricating Oil 


DETERGENT LUBRICATING OIL for low: 
speed diesel engines developed to pre- 
vent ring sticking. piston scuffing. and 
excessive sludge and gum 
Detergency results from an additive 
which is both a detergent and an oxida 
tion inhibitor. Company claims film 
coats carbon and dirt. prevents particles 
from sticking and holds them in sus 
pension until they are trapped by filter 
or drained from engine. Standard Oil 


Co of Indiana, Chicago, Ill. 


deposits. 


Thermometer 


TAG INDUSTRIAL THERMOMETER has a 
plastic-case front and yellow back 
Plastic case reduces weight of instr 
ment and yel'ow-back lens-front ther 
mometer tubing offers color contrast 
with the mercury. Black finish protects 
instrument against corrosion. C | Ta 
liabue Mfg Co, Park & Nostrand Aves, 
Brooklyn, N. Y. 
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Among our younger but 
‘experienced pump makers is Harold A. Sampson. 

“Sampy”, who operates a Horizontal Boring Mill, handling pump 
casings and other parts up to 30” sizes, has 14 years of Warren Pump 
experience behind him. He takes as deep pride in turning out the quality 
pumps that “are built to fit the job” as the skilled Warren Pump Makers 
who have been on the job for 20, 30 or even 40 years. 

It is this pride that these skilled men take in Warren Pumps that 
enable Warren equipment to perform so faithfully in the gruelling 24 
hour duty demanded in war plants or the do-or-die duty asked for in the 
United States Navy, Coast Guard and Merchant Marine. It is this pride 
that enabled these Warren Workers to win the Army-Navy “E” Award. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 
WARREN, MASSACHUSETTS 
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Engineers’ Books 
(Continued from page 12: 


tric and magnetic laws as bach. «round 
for the study of circuits; (2) reviey 
the student’s previous study «/ elee. 
tricity and magnetism. Chapte: VJ jg 
a study of the step-by-step solution of 
electric circuits. Succeeding 
develop the electric-circuit theory, dis. 
cuss electric-transient theory from the 
physical viewpoint, and supply the tools 
for the numerical solution of commy. 
nication and power-network pro}lems, 
The last chapter, on Fourier aualysis 
of irregular waves, details a number of 
methods of determining the harmonic 
coefficients. 


Patents 


Parent Law (1943) By C H Biester. 
feld, member of New York Bar and Ba 
of District of Columbia. Published by 
John Wiley and Sons, Inc., 440 Fourth 
Ave, New York, N. Y. 225 pages, 5¥%x 
84 in., cloth binding. Price $2.75. 


This book is intended to be helpful 
to those more or less regularly con- 
fronted with patent-law questions aris 
ing out of their daily technical work. 
It presents the various phases of 
patent law and explains the basic 
principle or rule underlying each 
phase. The principles are _ illustrated 
by the citation of leading cases and 
by quotations from the decisions. 
The author has given specal atten- 
tion to recent decisions of the courts, 
even to the exclusion of older cases 
where they would not assist in show- 
ing current legal trends. The author 
also draws particular attention to the 
fact that the courts recently have 
ruled invalid about 80% of patents 
coming before them, which makes it 
particularly important for the engi- 
neer and student to question the poter- 
tial validity of any prospective patent. 
In addition to a comprehensive 
treatment of the questions connected 
with invention, patent claims, paten! 
application and -matters of infringe 
ment, the book also includes material 
on licenses, trade secrets, patent iti 
gation and searches. 


FUNDAMENTALS oF Rapto (1943) By! 
O Gorder, consulting radio engineer; 
Kenneth A Hathaway, managing direc 
tor of radio parts, Manufacturers’ Ne 
tional Trade Show; and Carl H Dunlap, 
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4 
Specific gravity index 
scale setting from 0.10 to 2.0. He 
a New Type 1410 Level Control Pilot is especially 
(2) WIDE THROTTLING Wide swinging door— designed to meet requirements for a Level Control Pilot 
ie RANGE adjustment from ; easy accessibility of all having a VERY WIDE “Throttling Range” —EXACT in its 
‘Zero to 300 %—setting in ex- ; parts. relation to the specific gravity of the liquids handled in the 


act relation to specific gravity ; 
setting. 


(3) Long life bellows, oper- 
| ating throttle arm. 


system. Important for indicating or recording level service 
where the displacement float is used to indicate position of 
level in vessels where highly corrosive liquids make continuous 
use of gauge glasses impossible. 


Features of the Type 1410 Level Control assure - 
performance matching other H-W Control Equipment used 
throughout the Refining, Chemical, Synthetic, Gasoline, 


Straight line pilot char-* 
acteristic of pressure output 
to diaphragm vs. level 


variation. Mountable on any H-W Recycling and Power industries. 
Type 850 Displacement 
6) THE CONTROLLER WITH no STUFFING 
A 
| 6) Adjustment for height 


of Level Control. 


| FOR EVERY CONTROL PROBLEM gas 
7) "Snap Action” settings 
on Pilot without use of any STANDARD 101 Performance 
additional parts or special 4 


TULSA, OKLAHOMA 


Information on all HANLON-WATERS Equipment is available at representative mearest you. 


I, Equipped with the popular 
Be Type 245 Supply 
} egulator. 


NEW YORK CHICACO e PITTSBURGH © PHILADELPHIA BOSTON ST. LOUIS 

@ KANSAS CITY DENVER LOS ANCELES © MOBILE SHREVEPORT. LA 
iT WORTH HOUSTON e CORPUS CHRIST! AMARILLO AND ODESSA. TEXAS 
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“These traps” (Cochrane Multi- 
port Drainers) “discharge con- 
tinuously, the valve opening be- 
ing determined by the height of 
water in the float chamber; the 
larger the volume of water, the 
larger the valve opening. The 
rotating movement of the sleeve 
valve serves to keep the valve 
free of sludge accumulation.” 


— Steam Engineer of large 
New England paper mill. 


Two Coch- 
rane Multi- 
port Drain- 
ers handle 
condensate 
returns for 
process,ina 
4 large south- 
ern printing 
plant. 


Cochrane Multiport Drain- 


125 Ibs. pressure on car- 
go vessel. 


Write for a copy of Publication 2925. 


COCHRANE CORPORATION 
3106 N. 17th Street, Philadelphia 32, Pa. 


COCHRANE 


DRAINERS 
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er draining stage heater 4 
at 360° temperature and fie 


head, electrical engineering depart- 
ment, American School. Published by 
American Technical Society, Drexel 
Ave, at 58th St, Chicago, Ill. 373 pages, 
51%4x8 in., 228 illustrations, numerous 
tables, cloth binding. Price $2.00. 


Power engineers are more and more 
coming in contact with electronic equip- 


ment. Unfortunately. literature  suit- 


able to their purpose has not been 
plentiful. This hook helps to correct the 


_cendition. Written for those preparing 
_ for war service. it is both simple and 
| practical. Over half the text is devoted 


to fundamentals of electricity and mag- 
netism. descriptions of electronic equip- 
ment and explanations of simple elec- 
tronic. circuits. All this material could 
well be part of any good practical book 
en electronics. therefore of interest to 
evervone who has anything to do with 
such equipment. Last half of the book 
deals with radio equipment and cir- 
cuits, but much of the material is useful 
to those interested” in industrial elec- 
tronics. The book closes with a 17-page 
glossary of electric and_ electronic 
terms and a compilation of useful 
tables. 


Research 


Tue Cuemicat BACKGROUND FoR FEN- 
GINE Researcu (1943) Edited by R E 
PRurk. Director of Research, The Stand- 


ard Oil Company of Ohio, and Oliver 


Grummitt, Western Reserve University. 
Published by Interscience Publishers 
Inc. New York, N. Y. 297 pages 6x9 
in., illustrated. Price $3.50. 


Growing out of a series of lectures 
presented at Western Reserve Univer- 
sity, this book presents technical dis- 
cussions by six outstanding scientists 
of the various chemical phases of in- 
ternal-combustion-engine development. 
Dr E F Fiock, senior physicist, auto- 
motive power plants section, National 


| Bureau of Standards, presents a survey 


of combustion research; Major Bernard 
Lewis. formerly senior physical chem- 
ist, U. S. Bureau of Mines, discusses 
the experimental side of combustion 
research in engines; Dr Frederick D 


| Rossini, chief of the section on thermo- 


chemistry and petroleum chemistry, 
National Bureau of Standards, deals 
with the chemical thermodynamics of 
hydrocarbons; Dr Frank C Whitmore, 
dean of the School of Chemistry and 
Physics, Pennsylvania State College, 
describes synthetic methods for hydro- 
carbons; Dr Guenther von Elbe, U. S. 
Bureau of Mines, explains the kinetics 
of flame and combustion; and Dr Otto 
Beeck, associate director of research, 
Shell Development Laboratories, pre- 


NEW OAKITE DIGEST 
Gives Data on FAST 
Cleaning Techniques! 


How are other plant engineers solv- 
ing today’s problems in equipment 
maintenance? What short-cuts are 
they finding effective? What simpli- 
fied procedures are conserving 
urgently needed manpower? 


—_ 
You will find the answers to 65 dif 
ferent maintenance problems in this 
NEW, 16-page Odakite Wartime Railroad 
Maintenance Digest ... cleaning, 
de-scaling and related techniques 
that will help you keep all your rane 


equipment at peak efficiency! With 
this invaluable information at your 
fingertips, you, too, can speed-up 
maintenance and shorten equip- 
ment down-time. 


Your Copy FREE on Request! 


Write NOW for your FREE copy of 
this practical guide to power plant 
maintenance ...no obligation, of 
course! 
OAKITE PRODUCTS, INC. 
23 Thames Street, New York 6, N.!: 
Technical Service Representatives Located in All 


Reconstr 
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Principal Cities of the United States and Canode rn e 
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MATERIALS & METHODS FOR EVERY CLEANING ReQuiniMin 
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WRITING A NEW CHAPTER ~ 
INTRANSPORTATION 


A new era of bygone days was represented by 
the “American Express Train” of 1855, here 
pictured by the famous lithographer, Nathaniel 
Currier. In 1869, that era culminated in the 
completion of the first transcontinental railroad. 


Railroads are facing their biggest test 

frigh. CM The war record of the railroads is a America’s story of railroading, and 
are helping the Seaboard to do its part remarkable story of transportation. demonstrating that today’s achieve- 
in meeting this emergency. ° 

. ' ments are the first great step in a 
And potent new factors in writing new era of transportation. 

this story are General Motors 


Diesel Locomotives. 


Tough, tireless freight Diesels are 
hauling war loads faster, and with BACK THE ATTACK— 


rare economy of precious fuel. WITH WAR BONDS 
They are adding a new chapter to i ; 


Reconstruction and new construction 
are going to need plenty of this hard- 
ng, easy-on-fuel power. With normal 


refinement and development speeded up 

GM Diese!: will be ready to serve in 
more fields and in more ways than ever. GENERAL MOTORS P ENGINES. +150 to 2000 H.P.. » CLEVELAND DIESEL ENGINE DIVISION, y 

ENGINES... to 250 H.P...... DETROIT DIESEL ENGINE DIVISION, 
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Acme Newspictures, Inc. 
Tribune Bldg., Chicago 


ERE’S one of Uncle Sam’s first-line fighting ships 

on the prowl! At a glance she appears to be a 
lady from stem to stern—from crows nest to keel, but 
she has a nasty disposition when aroused and becomes 
a destructive ‘‘she-devil’’ when axis marauders are 
encountered. 


Coe Drainators contribute much to her effective- 
ness and efficiency. On many types of steam equip- 
ment on shipboard they eliminate condensate and 
air continuously without the necessity of adjustment 
or the usual frequent repairs. 


Drainator features, found so valuable in thousands of 
domestic installations, are especially desirable on 
shipboard. Having no moving parts, Drainator’s ope- 
ration remains at peak efficiency re- 

gardless of how violently the ship ; 
may roll or plunge. 


The COE MANUFACTURING Co. 


PAINESVILLE, OHIO 


Write for a copy of Bulletin No. 903-A and learn how 
Drainators will solve your condensate drainage problems. 
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sents some physiochemical as: cts 
lubrication. 

Research engineers in the ‘ternal 
combustion-engine field will find thi 
volume of considerable value a~ a sym. 
ming up by specialists of the has, 
chemical foundation underlyii.: mog 
advanced work in engine devel.pmen 


Cable Joints 


CaBLeE Operation 1941 (1943) Py), 
lished by Edison Electric Institute, 49 
Lexington Ave, New York, N. Y, » 
pages, 8%x11% in., 3 illustrations, % 
tables, paper cover. Price $0.50 to mem. 
bers and $1.25 to nonmembers jn 
U. S. A., foreign countries $1.35. 


This is a joint report of the commit. 
tee on power distribution, Association 
of Edison Illuminating Companies and 
transmission and distribution commit. 
tee Edison Electric Institute. Continu. 
ing the policy initiated with last year’s 
report, the present one combines the 
essential features of high-voltage cable 
operation studies carried on separately 
by the two committees. The number of 
contributors this year (17) is one less 
than reported last year. For the third 
consecutive year trouble rate for paper. 
insulated duct-lay cable has been con. 
stant at 6.9. There was an increase in 
the failure rate of 4.7 to 5.1, which was 
offset by a decrease in the removal rate. 


Rute Simpuiriep (1943) By 
Charles O Harris, assistant professor 
of mechanics, Illinois Institute of Teck 
nology. Published by American Techni 
cal Society, Drexel Ave at 58th St, Chi 
cago, Ill. 266 pages, 54/2x8 in., 58 illus 

trations, cloth binding. Price $3.50 with® 
slide rule or $2.50 without. 


Practically everyone in any way coli 
nected with engineering work should 
know how to use a slide rule becausiy 
it is a great timesaver in making mathe- Hi 
matical calculations. However, malty 
people who would like to use this de 
vice are frightened away by the idea 
that its operation is complicated and 
difficult to master. This book is de 
signed to dispel the idea. A feature is 
the practical instruction on how to read 
the different scales accurately and thus 
forestall serious errors. Each type of 
calculation, such as multiplication, dive 
sion, combinations of multiplication ant 
division, the square and square root, the 
cube and cube root, and other ope 
tions are carefully explained so thi 
they can be mastered by the reader wh 
studies alone as by those in a clas 
room. 
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Many of these motors and generators wer 
Ue: some were made in 1943. B 
built to stand up under unusual conditions. 


Watching over them is a corps of carefully trained field 7 

engineers, to whom the difficult and the unusual are all in 
May's work, 

We can make immediate deliveries on some 2 type 

consult your nearest Crocker-Wheeler office, oF wire u: 

er-Wheeler Electric Manufacturing Co., Ampere, N. 

piviston of JOSHUA HENDY IRON WORKS 

Pomona and Torrance ae 


Calif. and St. Louis, Mo 
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SCREW PUMPS 
CENTRIFUGAL PUMPS 
CHEMICAL PUMPS 
ROTEX PUMPS” 


No metal-to-metal contact 
except at bearings and driv- 
ing gears. Clearance be- 7 
tween impeller elements, 
and between impellers and 
casing, eliminates wear and 
insures constant efficiency. 


QUIMBY PUMP COMPANY 


INCORPORATED 


_ Division of H. K. PORTER COMPANY, Inc. 


Yj GENERAL OFFICES: PITTSBURGH (1), PENNSYLVANIA 


TAIL BLOCKS SHIFTED BY 


HAND 
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TAIL BLOCKS SHIFTED BY POWER 


How Sauerman Scrapers 


Simplify Coal Handling 


The Sauerman Power Drag Scraper is a one-man machine 
that serves as a self-loading conveyor with large handling 
capacity and long reach, assuring full use of all ground 
space. The dominant feature of this machine is a cable- 
controlled, bottomless bucket that rides on the material it 
is to move. Pulled forward, the bucket loads and pulled 
backward it empties. 


In storing, coal is dumped in front of a head post and is 
spread out from this initial pile by the bucket which stacks 
one layer of coal on top of another to any required height, 
forming a flat-top pile that is perfectly homogeneous and 
immune to spontaneous combustion. In _ reclaiming, the 
bucket is turned around and the coal hauled back. 


Sauerman scraper installations in general are divided into 
two types: (a) With hand shifted tail-blocks; (b) With tail- 
blocks whifted by power, utilizing a self- propelled tail tower. 
The two types of installations are shown in the sketches 
at left. 


The Remarkable “Crescent” Bucket 


Picture a Sauer- 
man ‘*Crescent’’ scraper 
bucket dumping its load 
of coal at outer rim of ] 
wide storage pile. In 

action, this streamline 

bucket encloses load 
and virtually 
across the pile. The load 
is dumped automatically 


shows 


**floats’’ 


at any designated point 
and the bucket returns 
at high speed to get 

Coming or 


complishes its work with 
a small expenditure of 
power. 


WRITE FOR CATALOG 


SAUERMAN BROS., Inc. 


562 SOUTH CLINTON ST., CHICAGO 7, ILL. 


Power Lines 
(Continued from page 13+) 


WPB to obtain maximum preduction, 
Previous schedules cover concrete-re, 
inforcement steel, structural shapes, 
barbed wire, fence posts, tubular goods 
and many other steel products. The new 
specifications are part of WP's pro. 
gram to reduce number of types and 
sizes of steel products: 

(1) Specifications and standard sizes 
for steel-pressure pipe used in power 
plants and certain industrial plants, 
Specifications cover both carbon and 
alloy steel piping in lap-welded, seam. 
less, electric-resistance-welded and fu. 
sion-welded grades. Current production 
agrees substantially with the schedule, 

(2) Steel-pressure tubes include boil. 
er, cracking still, heat exchanger, con- 
denser and superheater tubes. They are 
important for oil, synthetic rubber and 
chemical production. 

(3) Specifications for steel pipe, 
exclusive of pipe covered by other 
schedules and specialty items, such as 
corrugated pipe, dredge pipe, ete. 
Schedule requires reduction of about 
65% in number of sizes and wall thick. 
nesses in various pipe-mill catalogs, 


The Government’s conservation cam- 
paign was opened this fall with electric, 
gas, water, coal, transportation, com- 
munications and oil industries pledged 
to a voluntary, intensive drive aimed at 
checking wasteful uses of these com- 
modities. One of the reasons for the 
drive is the fact that as enemy nations 
are forced out of the fighting, Allied 
resources will be needed for their re- 
habilitation. For example, most if not 
all the coal shipped to Italy is expected 
to come from the U.S., because Eng: 
land’s coal is already allocated to home 
war industries and to North Africa. 


When the war ends, most of the ten 
million in the armed forces and mil- 
lions more in war work will want peace: 
time jobs. The Committee for Eco 
nomic Development has a_ concrele, 
workable program, one part of which 
is to stimulate private business, on 4 
company-by-company basis in each com- 
munity to plan now for postwar el 
ployment. Their goal is 1200-1500 
committees, which means CED will be 
in every town of 10,000 or more persons 
and in many smaller communities 
Through these local committees, they 
expect to reach most of the two million 
businessmen who employ one or more 
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|RREPLACEABLE EQUIPMENT 
NEEDS THIS EFFICIENT 
DRIVE WITH THE 

SAFETY FEATURES 


‘the Philadelphia PlaneTorque MotoReduceR is a_ self-contained unit, 
particularly adaptable for driving stokers, conveyors, mixers and other 
equipment subject to possible jamming or overloading. The 
PlaneTorque feature is on guard for those emergencies. Automaticaily 

: and instantly it shuts off the power whenever a predetermined load 

limit is exceeded. To start the drive again, simply remove the 

overload, 


The PlaneTorque feature is available on both the horizontal and 
vertical type MotoReduceR. A wide range of horsepowers and ratios 
to fit all needs, 


Get our catalog MR 40 for details. 


PHILADELPHIA 
PLANEToRquE MotoRepuceR 


Cut-away view show- 
ing internal con- 
construction. Plane- 
Torque switch- 
responds to 
overloads 
more quickly than 
a electrical thermal 
relays since the me- 
chanical action of 
the overload oper- 
ates the cut - out 
switch directly. 


RS AND SPEED R 


EDUCERS LIMITORQUE VALVE CONTROLS 


ERIC AVENUE & G STREET 


PHILADELPHIA 34, PENNA, 
NEW YORK, PITTSBURGH, CHICAGO 


Philadelphia Philadelph 
phia 
LIMITORQUE > GEARS 
CONTROL All types and sizes 
Operates all types of industrial gears. 
a of valves, etc., Can be supplied 
safely, economi- in all materials, 
conven 
lent stations. 
0 
Philadelphia Philadelphia 
HERRINGBONE WORM GEAR 


SPEED REDUCER SPEED REDUCER 


Philadelphia MotoReouceR 


y loads high right angle drives ~ 
. ced. single, Double, The economical self-contained drive, vertical or horizontal. 
Triple Reductions, various Horizontal pg tenes Wide range of ratios 


ratios and horsepowers. ratios and horsepowers. and horsepowers. 
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C Wi ist 


Wherever stainless steel’s corrosion resistant qualities and 
temperature values are required in bellows service, CMH uni- 
metal circular seam welded assemblies are filling that need. 


Mo Solder or Plur Required 


Long lengths of 
CMH Bellows are 
standard produc- 
tion; strength is 
further enhanced 
with multiple ply 
assemblies when (| 
needed. 


Ask for engineering recommendations on specific applications, 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Illinois 
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persons. But postwar planning {or jobs 
will also require the best brains anq 
imagination of other men in many key 
positions in industry. 


WPB’s Component Scheduling Plan, 
under which component items of crit. 
cal end products are on the sanie rigid 
basis as the end products themselves, 
has been put on a mandatory basis by 
inclusion in Order M-293. 

Virtually all equipment in a gener. 
ating or substation and much transmis. 
sion and distribution equipment is ej. 
gible for “frozen schedule” production, 
which, when approved by WPB, is proof 
against interference to the immediate 
advantage of a “rush” program. 

Power plants, as programmed by Of. 
fice of War Utilities, are on the list of 
six vital programs eligible for the new 
“frozen” treatment of components. The 
list, generally considered to contain the 
most important programs now facing 
our industrial capacity, includes these 
programs: ships by the Navy, Maritime 
Commission and War Dept; advanced 
and overseas bases by the Navy; com- 
bat and transport vehicles by the War 
Dept; power-generating stations; rub- 
ber plants by the Rubber Director; 
high-octane gasoline plants by the Pe. 
troleum Administration for War. 


Iron and Steel pop safety valves. Nat! 
Bureau of Standards announces a sim- 
plified practice recommendation for 
these valves. Included are: iron body, 
carbon steel body and alloy steel body, 
pop safety valves, intended primarily 
for land steam service. The simplified 
list will satisfy 95% of the require- 
ments for these valves, considering mod- 
els, inlet sizes, outlet sizes, connections. 
The variety will be reduced from about 
3000 to 200. Need for the recommenda- 
tion was apparent when an analysis dis- 
closed that all the needs of claimant 
agencies could be met only by reducing 
the variety the industry was called on 
to make. 


The new National Security Award, 
established by Office of Civilian Defense, 
is open to all manufacturing, industrial 
and utility companies whose protection 
organizations against fire, sabotage, 
accidents or possible air attack pass 
rigid OCD qualifications. Award is 4 
plant certificate and individual cards oF 
lapel insignia for members of the pro- 
tective organizations. Size of establish- 
ment is not a factor. Awards will be 
made to individual establishments, 0 
on a company-wide basis, and will be 
withdrawn if standards fall below 
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EQUIPMENT 
FORTHE @ 
includes the wid- 


est range of sizes 


and capacities. For the re- 
moval of OXYGEN and 
CARBON DIOXIDE, from 
boiler feed two types of 
equipment are available: 
the tray type Deaerator and 
the atomizing type. For the 
removal of OXYGEN FROM 
COLD WATER, a Cold Water 
Deaerator of the 
‘tray type, operat- 
ing under vacu- 
um is available. 
For the removal 
of CARBON DI- 
OXIDE from cold 
water, Cochrane supplies 
a Decarbonater constructed 
of wood throughout, in- 
cluding wood trays as well 
as the wood tank. A blower 
forces air in the bottom of 
the Decarbonater, which 


Cochrane equip- 
ment for the de- 
gasification of 
water comprises 
many types and 


ORATION 


CHRANE 


watts 


it 


air is vented from the top, scrub- 
bing the water and carrying the 
carbon dioxide with it. For the re- 


WATER 


moval of HYDROGEN SULPHIDE, 
an apparatus similar to the Decar- 
bonater is used except that the 
design takes into account the higher 
solubility and provides means of 
controlling pH value. For the re- 
moval of AMMONIA, Cochrane 
furnishes an Ammonia 
Degasifier, comprising a 
tray stack of unusual! 
height 
and util- 
izing a 
quantity 
of steam far in 
excess of that 
which can be 
condensed by the water under 
treatment. 

The above illustrates the range and 
comprehensiveness of Cochrane 
equipment for the degasification 
of water. But Cochrane engineer- 
ing service does not stop 
with these designs. Special 
equipment may be neces- 
sary for 
your own 
particular 
problem. 
We shall be 
glad to answer 
your questions. 


RANE CORP 3106 N 


SOFTENERS DEAERATING DEAE 
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The Stickle Differential Drainage 


and Boiler Return System Means 


LESS FUEL, MORE POWER 


1 This Stickle closed pumping system 
* returns condensate from processing 
units at temperature only 15 to 20 de- 
grees below steam temperature at oper- 
ating pressure. 
2 Example: Condensate of steam at 125 
* Ibs. pressure is returned to boilers 
at approximately 330 degrees as com- 
pared with 210 degrees with open 
vented system. 
3 Any plant using 40 to 200 degree 
* process steam pressures can obtain 
fuel savings of 15 per cent or more (20 
per cent approximate average saving), 
and increase boiler capacity in same ratio. 
4 Additional advantages: Improved 
* operating efhciency for process.ng 
units. Elimination of hot water overflow 
and flash steam wastes. Pumping costs 
greatly reduced. Steam trap troubles ob- 
viated. Maintenance of boilers and steam 
lines reduced. 
5 Installation made without interrupt- 
* ing plant operations. 
6 Guaranteed minimum advantages 
* this system will obtain in your plant 
will be presented without obligation. 


@ The Stickle Differential Drainage and 
Boiler Return System is now in use in many 
plants using steam for cooking, drying and 
other processing work. In most installa- 
tions fuel savings alone quickly liquidate 
investment. The use of this system now 
contributes to relief of general fuel and 
power problems. Installed with either steam 
or electrical pumping units. Above halftone 
shows electrically driven unit. 


THE COMPLETE STICKLE LINE OF STEAM SPECIALTIES 
Stickle Open Coil Feed Water Heaters, Deaerating and Non-deaerating types, available small to large sizes. 
Bulletin No. 117. Stickle Open Float Steam Traps described in Bulletin No. 115 (medium and high pressure 
traps for smaller processing units); Bulletin No. 315 (medium and high pressure traps for larger equipment); 
Bulletin No. 415 (small to large traps for equipment operating at medium and low pressures and for vacuum 
service). Stickle Regulating and Reducing Valves—three types, single and double-seated, small to large 


sizes. Bulletins Nos. 235 and 435. Stickle Triplex Oil and Steam Separators. Bulletin No. 200. 


STICKLE STEAM SPECIALTIES COMPANY 


2265 VALLEY AVENUE, INDIANAPOLIS, INDIANA 


Red, white and blue certificate depicts 
joint efforts of industry ‘and Civilian De. 
fense, signed by the Director of OCD 


the ones that have been established, 

Regional OCD directors will grant 
awards with OCD Director’s concur. 
rence and that of the appropriate State 
Council. Members of the board to 
pass final judgment on plant awards 
include: Percy Bugbee, Natl Fire Pro- 
tection Assn; Paul L. Hardesty, U. S. 
Chamber of Commerce; R E Wilson, 
Natl Bureau for Industrial Protection; 
George J Richardson, Internat] Assn of 
Fire Fighters (AFL); Edw S Webb, 
Natl Safety Council; Carl G Goff, 
Brotherhood Locomotive Firemen and 
Enginemen; Thos M Brennan, Natl 
Assn of Mfgrs. 

Companies may request consideration 
from local Defense Councils by meeting 
standards based on the establishment’s 
individual requirements, such as: (1) 
Protection personnel recommended by 
OCD. (2) Training and enrollment of 
protection personnel in U. S. Citizens’ 
Defense Corps. (3) Integration and 
coordination of protection and security 
with local OCD. (4) Emergency in- 
structions for all employees on proper 
air raid and emergency warning signals 
and shelter areas. (5) Excellence in 
observing regulations on blackouts, dim- 
outs and other local defense. 

OCD also furthered its plant security 
campaign with a program for coordina 
tion of post-raid restoration of all utili- 
ties. Representatives of several utility 
industries recently agreed with OCD’s 
Technical Board to recommend to com- 
manders of Citizens’ Defense Corps that 
they invite representatives of public 
and private utilities to form working 
groups for that purpose. 


Solar Mfg Corp and Solar Capacitor 
Sales Corp announce removal of theit 
general offices to 285 Madison Ave, New 
York 17, N. Y. from the Bayonne, N. J. 
plant. 


POWER ® November, !943 


Coak mew wh A SECURIIWAN OA 
x 
lee, 
‘, 
é 
Lhe 
\ | 
| 
gt OF 
\ 
ak 
| 
\ 
194 (788) 


TO OUT-PRODUCE THE AXIS Vou. TO COMPETE IN PRODUCTION Jomortow 


YOU FACE TWO PROBLEMS... 
Which Equipment? Whaat hind of puel? 


“F&E” Underfeed Stokers provide the answer to both problems. For 
you will be burning coal . . . of which there is almost a limitless reserve 
as yet unmined—and you will be burning it on a stoker that has—for 
over 25 years—proved its ability to produce extremely low cost steam 
in practically every type of boiler room. 


Engineered for efficiency and economical operation—ruggedly built to 
give years of hard service—“F&E” Underfeed Stokers will give you the 
kind of fuel-burning equipment that is essential to profitable and 
successful boiler-room operation. 


If your steam requirements are as high as 40,000 lbs. of steam per 
hour or as low as 1000 lbs. of steam per hour . . . whether your boilers 
provide power or heat . . . investigate the advantages that coal-burning 
“F&E” Stokers offer. Write for the “F&E” story now . . . learn the 
“whys and hows” . . . and you will specify “F&E” with 
utmost confidence. 


This combination of operating 
features is your assurance of economy, 
see tHe & E” efficiency and depefftlability . . . 


REPRESENTATIVE IN 1—"FRE” ELECTRO-HYDRAULIC DRIVE* 
2—"FRE” INTERVAL TIMER GOVERNOR (patented) 
R LOCALITY OR 
ree 3-SLIDING BOTTOM RETORT 
ASK YOUR OWN CON- 4—FUEL BED REGULATOR 
SULTING ENGINEER 5—HIGH EFFICIENCY TUYERES 


6—REMOVABLE RAM CASE LINER 
* Steam Drive available 


Universal acceptance by exacting mechanical 
engineers and users 


FLYNN & EMRICH CO. 
Established 1842 Enviable performance records as proved by 
A R E om 2. M A L A D evaporative tests during actual operation. 


Representatives in Principal Cities 


¥ 
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THE BURNING END 


THAT ENDS 


MANY COMMON STOKER 
FAULTS: engineered by Frederick! 


Frederick Stokers have more active 
grate surface, without dead plates 
. maintain a low combustion rate 
per square foot of area! 
The specially designed tuyeres have 
air ports so arranged and proportioned 
as to insure complete air distribution 
and maximum combustion efficiency. 
And, the wind-box is enclosed to sim- 
plify and make a neater installation, 
«ond to eliminate efficiency loss through 


FREDE 
- INDUSTRIAL 


leaky brickwork. Two cleanout doors 
are provided to allow thorough clean- 
ing both sides of the grate area. 

Yes, the new Frederick Stokers are 
DIFFERENT! A long list of original 
features distinguish them. Many com- 
mon stoker problems are solved by 
them. And, if you're looking for maxi- 
mum thrift, convenience and efficiency, 
we suggest you investigate. All de- 
tails upon request; no obligation. 


RICK 
STC 


The FREDERICK IRON & STEEL CO. 


Eighth and East Sts., Frederick, Maryland 


Centrifugal Pumps for All Purposes 


PREVENT freeze-ups! 


Install Non-Freezing 


NICHOLSON Industrial 
THERMOSTATIC TRAPS 


HERE IS A TRAP that completely drains itself! It is non-freezing . . 


non-dribbling . . 
SON Industrial 


FIVE TYPES 
SIZES TO 2" 
PRESSURES TO 225 LBS. 


non-air-binding 


- requires no adjustment and prevents water logging. NICHOL- 
hermostatic Traps provide a discharge capacity two to six times 


greater than ie traps—assuring maximum drainagg efficiency. and increased 
et 


production through 
dryers, cookers, etc. 


Bulletin No. 843 


W. H. NICHOLSON & CO. «+ 


| THERMOSTATIC PISTON AND WEIGHT-OPERATED 
SASQUINE AND COMPRESSED AIR TRAPS 


ter circulation of steam in water heaters, pipe coils, kettles, 


125 Oregon St., Wilkes-Barre, Pa. 


> 


CONTROL VALVES v FLOATS Vv MANDRELS v y STEAM AND AIR SEPARATORS 
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Army-Navy “E” awards have bees con. 
ferred on four industrial plants: The 
Cleveland Tractor Co, recently; Crafts. 
weld Equipment Corp, Sept 21: [azel. 
tine Electronics Corp, Sept 24; Nash. 
Kelvinator Corp, Propeller Division, 
Sept 17. 


White star added to Army-Navy “E” 
pennant: Cutler-Hammer Inc, recently; 
Diebold Inc, recently. 


Second white star on Army-Navy “E” 
pennant: Buffalo Pumps Inc, Aug. 18. 


Gold star on Maritime “M” pennant 
awarded to three plants: Edward Valve 
& Mfg Co, Inc, recently; Jenkins Bros, 
recently; Trill Indicator Co, Sept 27. 


OBITUARIES 


Robert H Jameson, 52, vice-president 
and director, New England Power Serv- 
ice Co, died Sept 23. He was in charge 
of industrial relations for the company 
and served as power industry repre: 
sentative on panels of the regional office 
of the War Labor Board. He was grad- 
uated from Tufts College Engineering 
School, 1913, and was a sales engineer 
before becoming manager of Marlboro 
Electric Co, Westboro Gas & Electric 
Co and Marlboro-Hudson Gas Co. 


James E MeMahon, manager, water-fog 
sales dept, Rockwood Sprinkler Co, 
Worcester, Mass., died on Sept 1 at the 
age of 49. He was formerly sales man- 
ager, Graton and Knight Co. 


Stuart J Saks, 52, president of Morris 
Machine Works, Baldwinsville, N. Y., 
died Sept. 13. He joined Morris Me 
chine Works about three years ago. 


Robert W Suhm, 60, vice-president, 
Suhm Co, Ine, Milwaukee, Wis., died 
Aug 23 after a heart attack. He was 4 
member of the Natl Assn of Power 
Engineers, Milwaukee. 


Ernest J Berggren, 80, oldest of the 
Edison pioneers and last surviving mem 
ber of the group that worked with the 
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of sunken warships at Pearl Harbor. The size of the project and the speed and 
efficiency with which it was accomplished make it one of the great engineering 
feats of all time... 


This official Navy photograph shows one phase of this grim race... the job of de- 
watering and raising the giant warships. Here was a pumping operation involving 
unusual difficulties...a problem of removing millions of gallons of sea water in 
great volume and without interruption of flow... corrosive water, mixed with oil 
scum from burst fuel tanks... water laden with harbor muck, gritty sands and rust 
... the toughest kind of a pumping job. Added to this—working space was extremely 
limited, and time so precious that none could be wasted on equipment breakdowns! 


High up on a column pipe in the photo above you can see the pump that the Navy 
used for this tough dewatering job—A POMONA PUMP! 


What has this to do with YOUR pumping operations? Simply 
this... when the chips are down and there’s a pumping job to 
do—and do with i dependability, speed and efficiency — 
Pomonas are the pumps to use. So why be satisfied with anything 
less than Pomona performance on ANY pumping operation? 
let your nearby Pomona distributor study YOUR pump’ 

job and show the many savings Pomona Pumps can make 


JOSHUA HENDY IRON WORKS 
Pomona Pump Co., Division © 50 Church Street, New York 7, N. Y. 
Plants: 4301 So. Spring Ave., St. Lovis 16, Mo.; 206 Commercial St., Pomona, Calif. 


Because oy bearings below the 
Motor head are fully lubricated 
by the fuid being Pumped there 
NO risk of contaminating Prod. 
OF equipment with oil film, 

tubes or Orease to meintoin, 
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Pomona Pumps Used for Navy’s Greatest Salvage 


Probably never in the history of this nation has a more desperate battle against | : 
time been waged than in the operations shown here... the U. S. Navy’s raising ~ 


(Official U. S. Navy | 


Close-up of the Pomona Pump at work 
on the U.S.S. California. Note below 
some of the features that make Pomona 
Pumps outstanding for ALL water-mov- 
ing purposes... 


CUT POWER cosrs 


Pomong 
emi-open 
adjustable ot Pellers, 


Of the py, 
requirement... 


motor, vary the 
MP to 


DELIVER more WATER 


ong higher—pump effi. 
les are net uncommon 
to Pomona’s Bulbous 


shape Which smooths 


due 
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No. 573 
125-lb American Standard 
—hand lever control with 
extended stuffing box. 


Consider the wide operating range of R-S Butterfly Valves. 
They are used for the reduction and regulation of pressure 
whether above or below atmosphere; to control liquid level; to 
relieve pressure and control back pressure; to maintain a con- 
stant differential pressure; to control rate of flow; to control 
combustion automatically as well as govern the output of 
pumps, fans, engines and turbines. 


Coupled with these many uses and the inherent advantages of 
the R-S Butterfly Valve, are special metals for use where hard 
wear and severe stresses are encountered or where extreme 
temperatures and corrosive conditions exist. A further induce- 


No. 586—A big 60-inch, 
15-lb power-operated valve. 


ment to longer wear is the de- 
sign of the valve itself. When 
the Butterfly vane approaches 
a closed position, the flow 
“fans out.” There is no dam- 
aging ‘“‘jet’’ effect to cause 
severe wear to the sidewall 
within a small area. 


If your problem has to do with 
the control and shut-off of 
volume and pressure, and you 
are interested in simplified 
and less costly methods, write. 
Ask for R-S Catalog No. 14-B. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 
4536 Germantown Ave. «+ Philadelphia 44, Pa. 
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famous inventor at Menlo Park, ‘lied g 
Schenectady, N. Y., on Sept. 9. 


J F Clark, who represented the Bel. 
mont Packing & Rubber Co for «ver 36 
years in the southern territory, died op 
Sept. 3rd. 


Interchemical Corp announces i:: new 
address at Empire State Bldg, 350 Fifth 
Ave, New York City. The Metailizing 
Co of America, whose general offices 
are in Chicago. announces that astern 
headquarters for sales and service are 
now in their new building, 135 Cedar 
St, New York City. V A Cook continues 


in charge of eastern operations. 


APPOINTMENTS 


Burrell S Manuel, Southern California 
district manager of Westinghouse Elee- 
tric Supply Co, with headquarters at 
Los Angeles, was elected vice-president 
of the Supply Co. Born in Hannibal, 
Mo., his first electrical industry experi- 
ence was with the Mountain Electric 
Co, Denver. After three years, he 
joined Westinghouse, and continued in 
various capacities until 1938 when he 
became Southern Calif. district man- 
ager. 


Westinghouse Electric & Mfg Co an. 
nounces appointments of: Thos I Phil- 
lips. vice-president, as head of the Pitts- 
burgh divisions. Mr Phillips started 
with Westinghouse in 1915 as a tool- 
maker. He was elected vice-president 
in 1941. Gwilyn A Price as vice-presi- 
dent of the company, Pittsburgh, Pa. 
His responsibilities will include settle: 
ment of war contracts. He was for 
merly president of the Peoples-Pitts- 
burgh Trust Co. 


John Easton joins Whiting Corp as 
director of development and standardi- 
zation activities. He was graduated 
from University of Edinburg in me 
chanical engineering and served in the 
Royal Navy and Air Force during 
World War 1. Since 1930 he has been 
with Civil Aeronautics Adm, recently 
as chief of the technical development 
division. 


John G Seiler has been elected vice 
president of Tube Turns, Louisville, 
Ky. He will retain his duties as sales 
manager. . . . C N Guerasimoff, for- 
merly assistant chief engineer, has been 
appointed chief engineer, engine divi 
sion of the Buda Co. During his mune 
years with the company he has served 
as mathematician, engineer or stress 
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BUTTERFLY VALVES 


YOUNGSTOWN, OHIO 


i the period of World WarI, The Youngstown 
Sheet and Tube Company “came of age.” 


1915 began in depression--with fear and uncer- 
tainty at home and abroad. But that courage and 
vision which built Youngstown into a $20,000,000 
corporation in 15 years, now brought a 50% 
increase in capital stock and a huge construction 
program. The next three years saw a modern, in- 
tegrated plant completed--3 new open hearths, 
another blast furnace, batteries of coke ovens, ad- 
ditional finishing mills, new laboratory, hospital, 
works office building, hundreds of homes for em- 
ployees. When war ended, nearly $39,000,000 of 
stockholders’ money had been plowed into plant 
and facilities. 


The decision to expand was timely. French and 
British orders came with a rush in mid-1916. After 
April 1917, America and her Allies demanded and 
received every possible pound of steel to win the 
war. 


In those events we see a familiar pattern --tre- 
mendously increased production, labor scarcity, 
high wages, taxes taking 80% of profits. But for- 
tunately the American system of private enterprise 
was enabling Youngstown to earn good profits-- 
sufficiently high to pay off all its bonded indebted- 
ness, to pay generous dividends to stockholders and 
to fortify itself with reserves which enabled it and 
its employees to survive the lean early ‘20's. 


Free enterprise, which made the steel industry 
strong, won that war for America and democracy, 
and built the business system on which we must 
depend for national survival today 


Historical Series - - - No.7 


NGSTOWN SHEET AND COMPANY 


- Sheets - Plates - Conduit - Bars - 
ire - Nails - Tie’ Plates and Spikes - Alloy and Yoloy Steels 


3 
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parts. 


maintenance. 
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HEAVY PUMP 


The sturdy yet simple construction of the Viking Heavy-Duty Pump is 
shown in the cutaway view above. 


graphically 


It illustrates clearly the inside story of this 
unit—designed and built for long hard service. 


You will note there are no small, intricate parts to wear 
and get out of adjustment. 
standard Viking “gear within 


The pumping members are the 
a gear,” with only two movin 


Available in sizes of 200, 300, 450, 750 and 1050 GPM. 

Write today for free copy of Bulletin 2900. 
the complete story of Viki 
specifications and complete data on operation, lubrication an 


It will give you 
g Heavy-Duty Pumps, includin 


COMPANY 


CEDAR FALIS IOWA 


Mamaroneck, N. Y. 


Distributors Everywhere 


THE ALLPAX CO., INC. 


LLPA 


THE PACKING THAT “PACKS ALL” 


. . . use it once and 


you'll use it always 


Here’s the universal pation Gas ann De 
for any fluid or on any apparatus. One size 
all—economically, efficiently—tightly— 


Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old packing to re- 
pack with ALLPAX. are cross section makes 
stuffing box. 


Quality oO Fittings 


TO MARK 


LADISH DROP FORGE CO. 


CUDAHY | WISCONSIN 
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analysis, and design engineer o» gaso. 
line and diesel engines. . Worth. 
ington Pump & Machinery Corp an. 
nounces that L E Hammer has joined 
the organization as assistant workd 
manager of its Moore steam turbine 
division, Wellsville, N. Y. A g:aduate 
of the University of Pittsburch, his 
experience has been chiefly in the field 
of steam turbine manufacture. 


Lowell E White, formerly test pilot for 
Wright Aeronautical Corp, has joined 
the research engineering staff of the 
C-0-Two Fire Equipment Co, Newark, 
N. J. 


Strong, Carlisle & Hammond (Co 4p. 
nounces two appointments: R L Clark, 
manager of steam specialties dept. He 
has been with the company nearly 25 
years. L H Boleky will represent the 
company’s strong steam specialties in 
eastern Pa. and W. Va. 


E Perry Holder has been elected presi- 
dent of Wickwire Spencer Steel Co. A 
graduate of Yale, Mr Perry served in 
World War 1. Practically all of his 
business career has been in executive 
positions connected with manufacture 
and sale of steel and other seta all 
ucts. He resigns as president, Vulcan 
Iron Works, to take his new position, 
Wickwire Spencer also appoints T H 
McSheehy as sales manager, wire rope] 
division. 


Thomas R Coffey has been appointed 
manager of sales of the Wisconsin 
Minnesota district by Globe Steel Tubes 
Co, with headquarters at Milwaukee. 
Gavin S Younkin, who has been liaison 
engineer for Brown Instrument division, 
Minneapolis-Honeywell Regulator Co, 
with its customers in the petroleum and 
chemical industry on the West Coast, 
has taken on additional duties as mat- 
ager of the Los Angeles district office 
of the San Francisco branch. 


The Edward Valve & Mfg Co, Inc, an 
nounce the appointment of the Dunbar 
Engineering Co, New York City, 4% 
sales representative for Connecticut, 
and the appointment of W E Bowler, 
Philadelphia, as sales representative 
for the Reading, Pa., territory. 


Cutler-Hammer, Inc, announces the 
appointment of P S Jones as general 
sales manager. Mr Jones became & 
sociated with the company as a sales 
engineer in 1915. 


General Electric Co announces that 
E H Howell, manager of the Toledo 
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cad youll always use it. Full details 
on request. 


MAN HOURS are one of today's most 
precious commodities. Help save them in 

ya your operation, by specifying Shaw Pre- 
fabricated Piping and Installation. . . . When draw- 
ing up your plans — call on Shaw for advice on 
your piping requirements. It will save you man 
hours and money. Because: Shaw Piping is deliv- 
ered to the job with all difficult prefabricating 
finished — installation by our trained workmen is 
quickly and efficiently carried out. . . . In the 
Prefabricated Piping and Installation field, Shaw 
_stands for dependability. You can benefit by using 
our knowledge, based on our 50 years of operation. 


d Mus 


Sales Manager 


BENJAMIN F. 


COMPANY 
2nd & Lombard Streets 


Wilmington 99, Delaware 


ay j 


HENSZEY CONTINUOUS BLOWDOWN 


is SAVING EQUIPMENT, MANPOWER and FUEL 
in HUNDREDS of AMERICA’S POWER PLANTS 


a Saving EQUIPMENT: The Henszey Blowdown Sys- 
tem prevents priming, foaming and carryover... 
and also prevents the formation of scale by simple 
chemical treatment of the feed water. 
longer and tube burns are kept at a minimum. The 
resultant clean steam makes packings last longer— 
reduces wear on rods and cylinders—reduces turbine 
blade erosion—prevents sticking of reducing valves, 
traps, etc.—prevents superheater burnouts. 


Saving MANPOWER: The Henszey System is com- 
pletely automatic. Boiler shutdowns and repairs are 
reduced to a minimum. No man hours lost unneces- 
sarily replacing packings, repairing or replacing rods 
and cylinder rings, turbine nozzles, turbine blades, 
valves and other equipment along the line. 


s Saving FUEL: The Henszey System offers complete, 
automatic blowdown without heat loss—a big fuel 
saving in itself. Then, too, boilers free from scale 
and sludge are more efficient—they require less 
fuel to produce the power load. 


Plan NOW for LOW COST POWER. 
Send for our folder “Complete Automatic 
Control of Boiler Concentration.” 


HENSZEY COMPANY 
Watertown, Wis. 


CONTINUOUS BLOWDOWN 


Flow Indicators Distillation Systems 


Feed Water Meters @ Boiler Feed Regulators @ Proportioning Valves 


Heat Exchangers 


office for the past 13 years, ha: beep 
made manager of the company’: meter 
and instrument division. Sim» !tane. 
ously, S J Tombaugh, Clevelan:. was 
named manager of the Toledo office. 
succeeding Mr Howell. W F Kauber 
has been appointed sales mana er of 
the outdoor and station equipme st see. 
tion. 


Lester D Chirgwin, general man. -er of 
Farrel-Birmingham Co.’s Buffalo 
has been elected a director of the com. 
pany: He started with the company ip 
1909 as office boy. After being eradu. 
ated from Yale in mechanical engineer. 
ing he returned as draftsman. He joined 
the U. S. Shipping Board in 1918, but 
returned to Farrel-Birmingham in 1919, 
first in the engineering and then in the 
sales department. 


Adolph G Schroeder has een ap. 
pointed manager of the machinery de. 
partment, Iron & Steel Products, Ine, 


Dr Rudolph G Minarik, chief de. 
signer and consultant on mechanical 
design for Kimberly-Clark Corp, has 
been appointed Professor of Me- 
chanical Engineering in the College of 
Applied Science, Syracuse University, 


Kenneth F Cramer has been appointed 
district manager of the New York 
Office of The Baldwin Locomotive 
Works. He will direct New York district 
sales for all divisions of the company. 


Walter A Buchanan, manager of the 
Welch, W. Va. district of the Appala- 
chian Electric Power Co. for a number 
of years, has resigned and accepted a 
position with the Island Creek coal in- 
terests in Huntington. 


American Locomotive Co announces 
Lawrence B Jackson as director of engi- 
neering, diesel division. Heman Green- 
wood has been elected vice-president, 
Carrier Corp in charge of its interna 
tional division. For the past six years 
he has been vice-president of U. S. Steel 
Export Co. The C O Bartlett & Snow 
Co, have appointed Martell & Ferree 
sales representative in the Philadelphia 
territory. Cutler-Hammer, Ine. hiave ap- 
pointed B M Horter purchasing head of 
the company. Lincoln Electrie Co an 
nounce the appointment of William J 
Conley as consulting engineer on me 
chanical and structural design  utiliz 
ing welding and metallurgical problems 
involving welding processes. He was 
formerly chairman of the engineering 
dept of the University of Rochester. Ap 
pointment is announced of T lf Wick- 
enden as manager, development and 
research division, and of H J Freneh as 
assistant manager by International 
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The 
CRYER 


TJhermostatic 


RADIATOR 


TRAP | 


A DEPENDABLE "GO" 
for water and air 


Simple, efficient and continuous, 
trouble-free, operation over long 
periods of service can be definitely 
depended on. The CRYER will 
function uniformly without atten- 
tion, waste or noise on any two 
pipe low pressure steam, vapor or 
vacuum system. Water, air and 
gases are permitted to pass from 
radiator to return line while steam 
is prevented from doing so. 


Also: CRYER INVERTED BUCKET Steam Traps 
in capacities from 500 to 38,000 lbs.; all sizes and repair parts 


for the J-M Ball Steam Trap. 


CRYER TRAP AND VALVE CO. INC. 


Manufacturers of steam specialties for more than 40 years. 
NEW YORK, N. Y. 


366 MADISON AVE. 


Cut away section show- 
ing special alloy bronze 
bellows attached to 
cover, plug on bellows 
and stainless steel seat. 


Designed for a maximum pressure 
of 30 lbs. the CRYER conforms in 
dimensions to the standards 
adopted by the Heating & Piping 
Contractors’ National Association. 
Made in ¥%2" and %”" sizes; ratings 
300 and 400 ft. radiation. Com- 
plete details available on request. 


BREECHINGS 
AIR DUCTS 
UPTAKES 
HOPPERS 
STACKS 
For the Utmost in 


Efficiency and 
Long Life Specify — 


EXPANSION 
STIFFENED 


CONNERY CONSTRUCTION CO. 


SECOND & LUZERNE STS. 


PHILADELPHIA 
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Nickel Co. John W Clark, acting map. 
ager, Stamford division, Conn. Power 
Co, is now manager, succeeding Prep. 
tice M Hatch. Mr Clark has also been 
made chairman of Stamford divisional 
comunittee. 


B F Goodrich Co announces four ap- 
pointments: Clyde O DeLong, manager 
of operations, industrial products sales 
division, since 1941, has been named 
manager of B F Goodrich and Miller 
drug sundries sales. George J Fisher, 
formerly assistant operating manager, 
succeeds Mr DeLong as operating man. 
ager of the division. Wm E Powell jg 
named field sales manager of B F Good. 
rich and Miller drug sundries and Chas 
J Astrup has been appointed assistant 
to Mr DeLong. 


The Detroit Edison Co announces these 
appointments: Paul W Thompson has 
been elected vice-president with general 
responsibility for engineering and in 
charge of power generation, central 
heating and the construction bureau, 
Angus D MeLay has been elected vice. 
president in charge of the sales dept 
and will continue as sales manager, 
Samuel M Dean has been appointed 
chief engineer of the system. All three 
men have held executive positions with 
» the company for many years. 


CONFERENCES 


Industrial Hygiene Foundation’s eighth 
annual meeting will be held at Mellon 
Institute, Pittsburgh, Nov 10 and 11. 


The 50th annual meeting of the 
American Society of Heating and Ven- 
tilating Engineers will be held at Hotel 
Pennsylvania, New York City, Jan. 31, 
Feb. 1 and 2, 1944. Technical papers 
of basic importance will be presented. 
Organization of Committee on Arrange- 
ments is announced by Alfred J Offner, 
general chairman. 


Fourth Annual Water Conference, 
Engineers’ Society of Western Pa., will 
be held at Hotel William Penn, Pitts 
burgh, Pa., Nov. 1 and 2. Some of the 
papers on the tentative program are: 
(1) “New Methods of Testing Oxygen 
in Boiler Feedwaters in the Presence of 
Nitrites,” by Harold Staley, Cochrane 
Corp; (2) “The Treatment of Cooling 
Waters,” by L Drew Betz, W H & LD 
Betz Co; (3) “Experimental Studies of 
Boiler Scale,” by J A Holmes, National 
Aluminate Corp; (4) “Latest Develop: 
ments in Removal of Cations and Anions 
from Water by Demineralizing,” by 1 


L Tiger, Permutit Co. 
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To Assemble a Clock. 


...or Engineer a 


It Takes 


many different, complex kinds of conveying 
equipment that makes up an efficient material 
handling system ...experience is indispensable. 
This is a qualification you will find in abundance at 
Stephens-Adamson, a leading designer and manu- 
facturer of handling equipment for over 41 years. 


Mcittnice To Make Them Tick! 


Whether it’s putting together the numerous 
intricate _— ofa clock ...or assembling the 
f 


That’s why it will be decidedly worth your 
while to discuss present or post-war conveying 
methods with an S-A engineer. Make a date 
now for such a discussion—either as a step 
toward putting present handling operations on 
a more efficient basis, or getting a head start 
toward the solution of new problems connected 
with peace-time production. 


STEPHENS-ADAMSON MFG. CO., 5 Ridgeway Avenue, Aurora, Illinois 
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MOVE Ol 


The De Laval-IMO pump 
for fuel oil and “lube” oil 


services is distinguished 
by compactness and sim- 
plicity. There are only 


three working parts 
which are in complete 


hydraulic and rotational 
balance and which pro- 
pel the oil without pulsa- 


tion, like a piston moving steadily forward 
There are no valves, no gears, no cams and no 


reciprocating ports. The one packing is under 
suction pressure only and is easily accassible. 
Any quantity of oil is delivered against any 
pressure. 


Ask for Publication I-111 


/MO Pump DIVISION 


of the De Laval Steam Turbine 
Trenton, New Jersey 


PATCH 


« While Traffic Rolls 


page Here’s a new, fast wa\ 
Sead for Copy of our 40- Catalog to patch broken concrete 


BACK THE ATTACK! BUY WAR BONDS AND STAMPS! © without having to close 


off the area. Use durable 


T H j INSTANT-USE . . *, In the 
OMAS C. WwW LSO hy In Cc — neering 


which you simply shovel 


AND TUBE CLEANERS EX CLUST VELY into hole — tamp — and change 


run traffic over immed: h 
iately. NO WAITING. "ould 
Bonds tight to old con- ing en 
crete. Makes smooth, 
solid, heavy-duty patch. materi 


WwW Withstands extreme loads. Bunsatis 
Put A BEST toa eee Keep a drum on han work j 


for emergencies. Immesi- 
long life test on any tough job 


THE WILSON BUILDING | 
21-11 447TH AVE. LONG ISLAND CITY, N.Y. 


ate shipment. That 
Request Descriptive Folder type of 


and Details of : 
Engine 
This UNIVERSAL packing—of long, pliable, anti-friction | At 
metallic alloy strands—assures low cost, long life pack- ¥ * FREE ment y 
ing protection and easy application on any rod in good ‘ ee f 
Condition. “AMBEST”—available tor all pressures and TRIAL OFFER 
temperatures up to 550° F.— ~ 


is recommended for 
compressors, engines, t- FLEXROCK Cc 
tl d . Al 

seeds by one EUREKA 2377 Manning St., Philadelphia 3. Pa. 
Write for Working Sample packing when you use RADE 544% 


Please send me complete INSTANT-USE informa: 
Sead ter 3% page catalog. AMBEST. tion sign.” details of FREE TRIAL OFFER—1 
obligation. 


EUREKA PACKING CO., 


Ai 


tro 


Subsid 


Address 


BUY , 


OWE 
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Ross Heater and Manufacturing 
Company, Inc. BCP Tube Bundle. 
Navy Type for Sea Water Service. Anaconda 
Cupro Nickel Tubes and Tube Sheets. Brass 
Baffles Tie Rods and Spacers. 


Inthe construction of costly engi- condenser tubes. Not only have 
neering equipment such as heat ex- these Engineers devoted years to 
changers and condensers, nothing the metallurgy of tube alloys, but 
should be left to chance. Consider- also to the study of the complex 
ing engineering time, labor and conditions under which condenser 
materials and the consequences of and heat exchanger tubes must serve 


unsatisfactory performance, guess- —such factors as the character of 
work is much too costly. the cooling water, turbulent flow, 

That is why manufacturers of this excessive velocities and entrained A wide range of tube alloys for condenser aud 
ype of equipment confer with the air. Their suggestions and vast fund heat exchanger installations fs: available from -. 
Engineers of our Technical Depart- of experience have helped many 
ment when it comes to selecting tube users obtain maximum value. which will be sent on request. 


4398 


THE AMERICAN BRASS COMPANY « General Offices: Waterbury 88, Connecticut 
Wubsidia ry of Anaconda Copper Mining Company + In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


BUY ALL THE BONDS YOU CAN AFFORD...TURN IN ALL THE SCRAP YOU CAN FIND 
POWER » November, |943 207 
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O you have difficulty now in getting the management 
to take interest in power plant economies, better opera- 
tion, etc.? 


When this war is over, and the critical period of industrial 
warfare begins, you may have greater difficulty. For even 
in normal times, with money plentiful, you know how little 
of it goes into power plant improvement. 


The reason? Often because the power plant engineer is an 
engineer—not a glib, smooth-talking salesman. He finds it 
hard to “sell” his plant's needs to his boss. 


Now, more than ever before, he should be doing such selling. 


Here is a new, free, 36-page book, “Dividends From Your 
Power Plant” prepared especially to help you sell yourself 
and your ideas to the management. It contains little that 
you, yourself do not already know, but much that the big 
boss may never have given thought to. Furthermore, it is 
written in simple, non-technical language that the boss will 
readily understand. 


Not an advertising pamphlet, offers nothing for sale. Pub- 
lished solely as a service. It can help you plan your post- 
war future. Send today for your free copy. 


FOR QUICK ACTION 


Preferred Utilities Manufacturing Corp., 
1860 Broadway, New York 23, N. Y. 


Please send me “Dividends From Your Power Plant” 


Address 
P-11-43 
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“STRONGER 
CLEANER 


NON-SLIP TREAD 
GREATER SAFETY 


® That unretouched photo- 
graph of a small section of BATES: 
GRATES OPEN STEEL FLOORING gives 
you 3 important reasons for speci- 
fying BATES* GRATES for your open 
steel flooring. 

Extra strength, cleanliness and 
safety are due to the low-tempera- 
ture, pressure-welding of cold rolled 
steel HEX cross bars to main bars. 
These qualities are obtainable only 
by using this design and process 
and they cost nothing extra. 


BATES*GRATES 


Write 
for interesting, 
well-illustrated 
booklet 
that gives you 
all the facts. 


WALTER BATES COMPANY, ING 


JOLIET + ILLINOIS 
OPEN STEEL FLOORING «+ STAIR TREADS T = 
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PREFERRED UTILITIES | 


PIPING. 


e make anything in tubular 


or plate steel fabrication: 
Fabricated Piping — for 
steam, water, air, oil, gas, chemi- 
cals « Random mill or cut lengths, 
bent, coiled, welded, flanged, 
threaded + Valves, Pipe Fittings. 


If you have not received our new 64-page 


FLORI GUIDE 
OF FABRICATED PIPING 


send us your name and address. We shall 
be glad to mail it to you without charge. 


THE FLORI PIPE COMPANYe ST. LOUIS—-CHICAGO 
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Want 
to Make Strainers 


_. we needed them for use with 
Yarway Steam Equipment and 
couldn’t find any to suit us. 


Sowe designedthe YARWAY Strainer. 


Apparently a lot of other people were 
having “Strainer trouble” because, with- 
out a line of advertising, the Yarway 
Strainers purchased in a few years now 
number many thousands. 


Why don’t you look into this better 
Strainer for your money ? Buy one from 
your supply house (over 100 Mill Sup- 
ply Houses now have them). 


See its protection against corrosion— 
cadmium plating inside and out. 


Examine its high grade Monel woven 
wire screen that stops dirt—lets con- 
deifsate or other fluids flow freely. 


Notice the removeable blow-off bush- 
ing. Screen and bushing come out to- 
gether—go back together, automati- 
cally aligning. 


Six standard sizes from 4" to 2” for 
pressures to 600 Ib. 


See your Mill Supply House 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
100 Mermaid Ave. PHILADELPHIA 18, PA. 


& RELIEF VALVES PRESSURE & VACUUM GAUGES e 


PREC ISION.-vuiit? Sure they are! Cor- 


rectly designed? Yes, sir! Constructed from finest, 

carefully selected materials? Every part! But, 

this is what really is important to you: Every 

Lonergan gauge indicates pressures accurately 

on a clear, easy-reading dial...and retains 

its high initial accuracy even 

under violent pulsations! 

™ That's why Lonergan gauges are 
standard in many plants. 


J. E. LONERGAN CoO. 
Race & 2nd Sts., Phila., Pa. 


SIGN OF 
PROGRESSIVE \\\ 
ENGINEERING | 


SINCE 1872 


@ SAFETY & RELIEF VALVES @ PRESSURE & VACUUM GAUGES e SPECIALTIES & 


@ SFB 


SAFETY & RELIEF VALVES @ PRESSURE & VACUUM GAUGES e SPECIALTIES e 


HERCULES 


Copper Won't work loose! 
FLOATS 


Cut-out sec- 
tion showing 
locking ring 

in place, 


GUARANTEED 
TO STAND UP! 


tee to stand up under 350 I working 
Pressure and 500 degrees temperature. Reg. U. S. Pat. Off. 


Fabricated of seamless copper under our Ss E L F- LO Cc * t N G N UT 


special spinning process. Hercules Floats a " 3 
are uniform in thickness and high in UNSHAKO" Self 
mechanical strength. ocking Nuts 

A built-in, self-energizing locking gies 
You can depend on Hercules for floats— which operates on brake Band principle 
in standard shapes up to 10 in. and in keeps the "Unshako" securely in place no 
Special types to your specifications—to i 


matter how severe the vibration, yet it 
give long, dependable, economical can be readily removed with a wrench 


and used over again as often as desired. 
ure care-free maintenance of water 
level in your heaters, tanks, reservoirs Write tor details. 


and other equipment by specifying 
ULES.”’ 


nana STANDARD PRESSED STEEL 0? 
JENKINTOWN, PENNA., BOX 577 


HERCULES FLOAT WORKS 


CHICAGO + ST. LOUIS + SAN FRANCISC 


SPRINGFIELD, MASS. | | OVER 40 YEARS IN BUSINESS 
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Our fighting men are giving em the works—and they’ll keep it up 
until Victory is won. But they’re depending on us to do our job on 
the home front. They are depending on us to work a full day every 


day ... to conserve gas, oil, rubber, metal ... to buy nothing except 
necessities and invest the balance of our incomes in War Bonds. They’re 
doing their job—let’s get tough with ourselves and do our job, too! 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Manufacturers of GARLOCK Packings, Gaskets and KLOZURE Oil Seals 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 
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The key to better Diesel Engine Operation 


Clean oil, as secured through the use of 
ar Nugent Filters, can add hours of life to 


Diesel engines . . . reduce maintenance costs 


The Absorbent Fil- 
ter Recharge used 


in this Nugent Ab- and help increase engine efficiency. 

sorbent Depth 

The above: installation is typical of how Nugent 

Filters are helping today’s industries. It shows one 

weight of water, Nugent Absorbent Type Fuel Oil Filter and two 

dirt and impuri- Nugent Lubricating Oil Filters installed on a Cooper- 
Bessemer Diesel engine which is connected to a 
4 tives embodied in Worthington centrifugal pump. The installation is 


1280A, a. located at a well known pipe line station 


Nugent Absorbent Type Filters are available in a 
wide range of sizes for Diesel engines from 1 to 
several thousand H.P. in single containers. Write 
for details today. 


WM. W. NUGENT & CO., INC. 


402 N. Hermitage Ave. Established 1897 Chicago 22, Ill. 


Control 
from 
the Floor 


Write today. 


New Bedford, Mass. 


~ 
Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come econoni- 
cally and conveniently. They iit any 
valve. Let us tell you more about them. 


BABBITT STEAM SPECIALTY CO. 


— You may be spending twice as much SUCTION PRODUCING ONT 


SS 


for ash removal as you need. Why not 
get full details on the money- and labor- 
saving Beaumont Birch “Vac-Veyor” TT 
pneumatic ash handling system. 


AM 


Write today for bulletin just C 
FAY ASH LINE 
off press. FROM STACK T 
DISCHARGE 
BOILER BOILER 


BEAUMONT BIRCH COMPANY 


1505 RACE STREET PHILADELPHIA, PA. 
DESIGNERS » MANUFACTURERS « ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


The 


OFFIN -Steam Turbine 
ENTRIFUGAL PUMPS 


For Boiler Feed and gen- 
eral high pressure service. 


See previous issue 
for details 


THE J. S. COFFIN, JR., Co 


ENGLEWOOD, N. J. 
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The performance records of Gulfcrest Oil 
in turbine systems of many of the leading 
power plants in the country are unmatched. 


Here’s the important reason why: 


Gulfcrest Oil is not only refined by con- 
ventional methods, but is super-refined by 
the Gulf Alchlor Process, the most thor- 
ough and effective method for creating the 


finest oils for turbine lubrication. 


| 


INDUSTRIAL 


is stripped for action 


against sludge and 
oxidation in your 


turbines — 


Alchlor Process refining more effec- 


tively removes chemically active 


hydrocarbons and other impurities 


than other commercial methods 


Developed 15 years ago, Gulfcrest Oil 
has become the leading turbine oil of the 


country. 


Ask the Gulf Lubrication Service Engi- 
neer in your vicinity to give you the facts 
on the performance and characteristics of 
Gulfcrest—he will show you how they can 
be translated into important maintenance 


economies in your plant. 


LUBRICATION 


FOR VICTORY — 


BUY UNITED STATES WAR BONDS 
AND STAMPS 


WER November, | 943 


Gulf Building, Pittsburgh, Pa. 


GULF OIL CORPORATION * GULF REFINING COMPANY 
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PROTECT YOUR 


FURNACE WALLS 
ARMOR-CLAD> 


ARMOR-CLAD 


%* How it protects against slag, 
flame and gas penetration, spal- 
ling, and premature furnace 
breakdown, and damage from 
excessive heat up to 3900° F. 


% How it is adapted to all types 
of furnaces, boiler, metallurgi- 
eal, and to all fuels, Coal, Gas, 
Oil, or any type electrically 
operated units, 


% How it greatly extends the 
life of your furnace linings, 
baffles, and all impingement 
areas, and greatly reduces re- 
placement and repair expense. 


* Why it is in successful use in 
so many of the foremost indus- 
trial and metallurgical plants; 
in the Army and Navy and Mari- 
time Commission ships, Where- 


ever America’s furnaces are on 
the firing line. 


| 
| 


| 


* Send for booklet and 
sample brick coated 


with ARMOR-CLAD! 


ARMOR-CLAD 
COMPANY. 


39 HYATT AVE., NEWARK, N. 


interesting brochure 


Williams-Hager 
Installations 
Include: 

U.S. Federal Courts 


and P. O., 
Pittsburgh, Pa. 


(Above) 
Tennessee Valley 


Authority, 
Fontana, N.C. 


Statler Hotel, 
Washington, D.C. 


Mellon Art Gallery, 
Washington, D.C. 


Radio City 
New York City 


Kaiser Co., Inc., 
Fontana, Calif. 


Standard Oil 
(Indiana) 
Whiting, Ind. 


Write for this 


hamper flow . . 


steel, stainless steel or monel.. . 


; 


Tight under every condition of service and 
pressure—WILLIAMS-HAGER Flanged 
Silent Check Valves assure unrestricted and 


uninterrupted flow of liquids. No webs to 


. Operates in any position 


. and of simple, compact design. 


Available in iron, semi-steel, bronze, cast 


1” to 


20” inclusive, pressure resistant to 6000 


pounds. 


GAUGE 


COMPANY 


: Pump Valves ... Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators ... Water Columns 


2055 Pennsylvania Ave., Pittsburgh 12, Pa. 
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/ faults in water required for boiler feed, cooling or pro- 


cess. It is easier and cheaper to render water harmless 


by proper chemical treatment than it is to clean out 
scale by mechanical means or to replace critical power 
equipment. The world’s finest water treatment labora- 


tories are ready to work for you. Call a Nalco man today. 


Photo in Naico Laboratories, Chicago 
the complete 


water treating service 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place * Chicago 38, Illinois 


Canadian inquiries should be addressed to Aluminate Chemicals, Ltd., 555 Eastern Avenue, Goronto, Ontario 
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A Low-Cost 
Repair 
That Saves Diesel 
Engine Piston 
Replacements 


Stuhr for wrench hold 
(cut off after setting plug) > 


When the piston head of a Diesel or other 
internal combustion engine has been burnt 
or cracked from the extreme temperature, 
the Smooth-On repair shown above will 
restore the initial strength of the piston 
and effect a large saving over the cost of 
a new piston. 


The repair consists merely of boring out 
the weakened head metal and threading 
the bored hole. A plug is cast and threaded 
to fit the hole. By coating the threads and 
flange of the plug with Smooth-On No. 3 
before screwing into the hole, a tight, 
pressure-proof fit is assured, because the 
soft metal of the Smooth-On No. 3 flows 
into and fills all voids. Any cracks in the 
piston head which may extend outside of 
the bored hole are filled with Smooth-On 
No. 1 which will make a pressure-tight 
seal, The stub, by means of which the plug 
is screwed into place, is cut off after the 
plug is set. 

Buy Smooth-On No. 3 In 5-Ib. or 25-Ib. containers 


from your opogty house or if necessary, from us. For your 
preston, In on Smooth-On—used by engineers since 


R95. 


REPAIR HANDBOOK 
SHOWS HOW 


40 Pages, 170 diagrams, 
and simple concise instruc- 
tions for practical repairs 
to plant equipment, pipe 
lines and structures. A 
necessity in every plant. 
Your copy sent FREE if 
you fill in and return the 
coupon. 


| SMOOTHON 
CEMENTS 


SMOOTH-ON MFG. CO., Dept. 30 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send SMOOTH-ON-HANDBOOK. 


SMOOTH-ON 
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The France Representatives listed be- 
low are packing experts. They are ex- 
perienced in the solution of engine, 
pump and compressor packing prob- 
lems that have to do with pressure, 
temperature, friction and _ lubrication. 
They are good men to know well. Tear 
out this list or at least the number 
nearest you. Keep it handy. Use it to 
your advantage. 


France Metal Packing 
Representatives: 


NEW YORK CITY 
30 Church St. COrtland 7-6827 
PHILADELPHIA, PA. 
MAYfair 1024 
SAN FRANCISCO 
Hercules Equip. 550 Third St. EXbrook 2575 
LOS ANGELES 
A, C. Elder, 2714 So. Hill St. 
NEW ORLEANS 
R. M. Shad, 7738 Hampson St. 
CHICAGO 
J. H. McKenna, 1346 Washington Blvd. 
HAYmarket 6621 


Tacony 


PRospect 9529 
WAL 4786 


SEATTLE 

W. H. Rober, 24 W. Connecticut St. 

ELlott 6644 
MID-CONTINENT 

N. M. Fuller, 2603 Azle Ave., Fort 

Worth, Texas Fort Worth 1733 
NORFOLK 

C. E. Thurston & Sons, 56 Commercial 

Place NORfolk 2-6040 


BOSTON 
“Qwen S. Williams, 26 Grenville Road, 
Watertown, Mass. Watertown 3974 


Request France Engineers to analyze your 
packing requirements. 


THE FRANCE PACKING COMPANY 


Tacony, Philadelphia, 35 Penna. 


Original 


FRANCE 


METAL PACKING 


CRACK-PROOF 


Vitrified Armor 
for Your 
Furnace Lining 


BRICKSEAL protects furnace refrac- 
tories against destructive forces which 
cause cracking, spalling and disintegra- 
tion. It can be brushed or sprayed on 
easily, and the boiler put into pro- 
duction immediately. 


Brickseal is a combination of high 
fusion clays and metals combined in 
oils. Furnace heat vitrifies Brickseal 
permanently into all pores, cracks and 
joints, and binds the entire wall with 
a highly glazed, monolithic coating 
which prevents damage due to slag- 
ging, clinkering, corrosive vapors and 
flame abrasion. Brickseal cannot crack, 
peal or blister because it remains 
semi-plastic, and hardens when boiler 
cools. 


Brickseal costs a fraction of a reline 
job. It reduces upkeep and shutdowns. 
Glazed surface reflects heat, increases 
boiler efficiency and steam produc- 
tion. Write for sample or representa- 
tive, now. 


BRICKSEAL 


REFRACTORY CO. 


.1029 CLINTON ST., HOBOKEN, N. J: 
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An up-to-the-minute Gasket 
Chart showing the cross-sec- 
tions of 36 most popular Gas- 
ket Types, their purposes and 
the characteristics which fit 
them for the specific services 
intended, is now available to 
interested engineers. 


This chart has been issued as 
the third in a series of technical 
papers on Gaskets compiled by 
the Research Laboratory of the 
Goetze Gasket and Packing 
Company, Inc., oldest and larg- 
est manufacturers of industrial 
gaskets in America. 


In requesting copies of this and 
succeeding issues of “The Gas- 
ket,” write the company on 
your business letterhead, men- 
tioning your position. 


GOETZE GASKET & PACKING CO., tee, 


10 Allen Avenue, New Brunswick, N. J. 


ON'T feel sorry for your used Dart Unions if they are “corralled” 
and put back to work. Dart Unions are made to be used over and 
over again—and give reliable, tight-joint performance each time, too. 


Here are some reasons why Darts can “keep on going” after ordinary 
unions are forced to quit. Darts have matched bronze seats, ground to 


_ true-ball surfaces for correct, leak-proof seating . . . clean-cut threads 


that prevent scoring . . . extra heavy bodies and nuts made from High- 
Test Air Refined Malleable Iron that 
withstands rough handling. 


If you still have any used Darts 
idling their time around your plant, 
head them for last round-up’’—and 
get them back on the job. If you need 
new Darts, see your supplier today. 


- 
| 
| 
| 
= 
- | 
4 | 
.E.M. DARTMFG.CO., PROVIDENCE, R. I. figs 
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The Only 100% Mercury 
Switch Squipped onl ol 


Meee 
AUTOMATIC CONTROLS 
GIVE YOu: 


The best in dependable 
performance 


HAVE: 
The longest control life 


REQUIRE: 
The least service attention 


THAT IS WHY: 


They are a favorite in essential 
war production plants 


THEY REGULATE: 
Electrically operated equipment 
in accordance with changes in 
temperature, pressure, 
vacuum, fluid level or mechan- 

ical movement 


IF YOU: 
Have a control or switch prob- 
lem, let Mercoid engineers give 
you the benefit of their wide 
experience 


Catalog No. 600 sent upon request 


THE MERCOID CORPORATION 
4225 BELMONT AVE.. CHICAGO 41, ILL. 
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| “Coal flows from 
. y cars through Hopper 
to elevator carried up 
to live storage shelf 
““A’’ feeding direct to 
= scale, weighlarry, 
stoker or pulverizer. 
Overflow from shelf 
goes to reserve 
storage “‘B’’ where it 
can be reclaimed by 
same elevator." 


We can offer Speedy Design 
... QUICK CONSTRUCTION 


Conversion jobs are “right down our alley” because they are 
fundamentally jobs involving the storage and handling of bulk 
materials with which we have had years of experience. And 
we've designed and constructed hundreds of coal-handling facili- 
ties for power plants. 


Modern methods for handling coal results in clean, dustless boiler 
rooms. Coal can be made to flow much as a liquid. You need 
have “no aversion to conversion.” 


Our engineers and construction crews are fully qualified to study 
your boiler plant layout, to draw up detailed plans for converting 
from oil to coal and then to go ahead with a speedy, workmanlike 


job. Preliminary discussion of your conversion problem will entail 
no obligation. 


Y-200 


TEN ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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The musket of 1776 was a clumsy thing, 
almost six feet long. And you had to “wait until 
you saw the whites of their eyes” before you could be 
sure of hitting anything with it. Compare it with our 
modern Garand — the finest infantry weapon in the 
world, far handier, capable of sustaining much greater 
breech pressure, and many times more powerful. It’s 
the same with tube cleaners .. . 


Packed with power, the new Elliott 1300 Series tube 
cleaner hits a new high in tube cleaner development. 
It will get around bends in which other cleaners would 
jam. It will clean thoroughly, because its short length 
permits of using a cleaner which fits the tube snugly, 
and will not feed through until the tube is completely 
cleared. Its new lubrication system floods all bearings 
with oil—front bearing as well as rear—thus enabling 
higher speed, and more power to the cutters, to say 
nothing of longer service and less maintenance. Used 
with the new Elliott FH coupling, and cutter head with 
the Elliott universal joint, here is a cleaner that will 
snake its way around hitherto uncleanable tube turns, 
cleaning faster and more thoroughly. 


Every power plant engineer will 
want the detailed data. Write. 


Tube Cleaner Division 
SPRINGFIELD, OHIO 


ELLIOTT COMPANY 
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This is the 


governor 


that did it 


Foster Type 38-P6 Diaphragm 
type, Auxiliary operated Pump 
Governor for constant pressure 
service. This type of governor 
operates on initial pressures 
up to 600 Ibs. at 750°F, for 
discharge pressure up to 800 
Ibs. Full details on this and 
other governors in Catalog 70. 


FOSTER 


PRESSURE REGULATORS,..RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS.,.LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 
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out of your fuel oil allotment, you need constant fuel oil pres- 
sure to start with. And fuel oil pressure is one variable you 
can easily eliminate. 

The chart shows a 24-hour cross section of the close regu- 
lation you can expect from a Foster Type 38-P6 Pump Gov- 
ernor, day in, day out—year after year. 

This particular governor has been giving satisfactory, 
trouble-free regulation for 9 years because it is the right size 
and type for the job, and it was properly installed. 

There is a Foster Automatic Valve for every service re- 
quirement. When you are faced with a pressure problem or 
temperature problem of any kind, why not select the proper 
size and type from a complete line where you are not limited 
in your choice? Our engineers will be glad to help you find 
the right answer to your problem. 
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106 MONROE STREET + NEWARK 1, Ni] 


Illustrated catalog o 
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How Ta LAA a 
| When you are making adjustments to squeeze the last b.t.u. 
| 
wh 
It 
} 
wa! 


: Electric Welded Steel Tubing has characteristics 
which are particularly well suited to locomotive boilers. 
It withstands the terrific high pressure and structural 
strain which locomotives are undergoing to haul heavier 
wartime loads more rapidly. Cold-formed from flat-rolled 
steel, Talon’s tubing is concentric and uniformly accu- 
rate to size for easy installation. Proper normalizing 
provides maximum ductility for expanding and 


beading, and increases physical properties. 


PRESSURE | MECHANICAL 


AILROADS MOVE 


This illustration shows Talon’s Electric Welded 

Steel Tubing being used in boiler construction 

by the Lima Locomotive Works for the Central 
of Georgia Railway. 


There are no thin, weak spots in the wall of Talon’s 
Electric Welded Steel Tubing . .. accurate gauge of 
the steel determines uniform wall thickness. No extra 
metal is added in welding . .. grain structure of wall 
and weld is homogeneous. Hydrostatic testing of 
every foot of Talon’s Pressure Tubing is your assur- 
ance that the weld and adjacent area are as. strong 

as the wall. Sizes from 5%” to 4” O.D. 

are available in lengths up to 40 feet. 
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Line ot Packings 


8 REASONS 
for the Superiority 
of G-T Packings 


1.SIMPLE LINE . . . makes: 


correct selection easy 
2.COMPLETE LINE ... an 
exactly suitable type for 
every service 
LUBRICATING ... 
each individual strand 
saturated with lubricant 
4. SPECIALLUBRICANTS... 
lubricant for each service 
specially compounded in 
our own pliant 
5.SELECTED YARNS ... 
provide tensile strength 
and resist high tempera- 


ture 

6. CONSTRUCTION . . . as- 
sures maximum endur- 
ance, longest life. lowest 
friction 

7. EXPERIENCE .. . 80 years 
of manufacturing experi- 


There is no confusing multiplicity of 
style numbers in the G-T line of 
Packings. Eighty years of manufac- 
turing experience have taught us 
that a few types are sufficient to 
provide an efficient packing for 
every need. 

When you standardize on G-T 
Packings, you gain SIMPLICITY... 
of selection ... of purchasing... 
of warehousing . . . of application. 

Simplicity is but one of the 
many important advantages of 
PALMETTO and other G-T Pack- 
ings. In the panel at the left are 
listed features that make these 
packings stay soft . . . protect rods, 
shafts and stems . . . improve the 
service of packed apparatus... 
reduce annual packing costs. 


GREENE, TWEED & CO. 


Bronx Bivd. at 238 St., New York 66, N. Y. 


PALMETTO for steam, hot water, air. PALCO 
for water. PELRO for oils. CUTNO for alkalis. 
SUPERCUTNO for acids. KLERO for foods, 
etc. PALMETTO SUPERSHEAT PACKINGS 


G-T 


CKINGS 


CUT THE 
“BABY LIGHTNING" 
HAZARD 


ARMSTRONG 


HUMIDIFICATION 


GOOD NEWS 

FOR PLANTS 

that have fire 

hazard due to 

static electricity 

(“baby light- 

ning”): you can 

get rid of this 

and also improve 

human working comfort by 
installing Armstrong Steam- 
Type HUMIDIFICATION. 


You also end other dry-air 
evils due to winter heat, such 
as fiber breakage, paper 
shrinkage, warpage and 
checking of wood, etc. In 
offices, HUMIDIFICATION 
raises personal efficiency, 
cuts winter colds, improves 
paper handling. 


Simple, practical, quiet, 
high-capacity; connected to 
steam lines like a unit heater. 
As low as $100 for 40,000 cu. 
ft. capacity. Used in hun- 
dreds of leading plants. 
Nothing like it on the mar- 
ket. Ask for literature. 


Armstrong Machine Works 
812 Maple St. Three Rivers, Mich. 


WRITE FOR 
BULLETIN 


ARMSTRONG 
STEAM TYPE 


HUMIDIFIERS 


ye e- ‘ > 
| 
8.PERFORMANCE .. . 
proven in thousands of 
plants of every type 
; t 
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ARE YOU 
DOING ALL YOU 
CAN AVOID 
YOUR 
BOILER PLANT? 


Fuel is a vital weapon of war. It is imperative that 
boiler plants fired with fuel oil, transfer every last 
heat unit to useful power or heat. 


To make sure that your heat or power plant is 
delivering all the steam of which it is capable with 
the least possible fuel consumption . . . check your 
operation against the ten points listed opposite. 


TODD SHIPYARDS CORPORATION 
TODD COMBUSTION DIVISION 


601 West 26th Street, New York 1, N. Y. 


NEW YORK MOBILE NEW ORLEANS 


SEATTLE BUENOS AIRES 


MOWER November, |943 


LONDON 


mf All mechanical parts of burners 
should be kept clean and in good 
operating condition. Worn parts should be 
promptly replaced. Keeping equipment in 
good condition will save you many times 
over the cost of replacements. 


Temperature of oil supplied to 
burners should be watched care- 
fully. Bunker “C” or No. 6 oil should be 
supplied to burners at a viscosity of 150 
SSU for best atomization. 


Atomizers should be properly ad- 
justed for best position with rela- 
tion to air register throat. 


No more air than is absolutely nec- 

essary for complete combustion 
of the fuel without objectionable smoke 
should ever be supplied to the burners. 
lf at all possible a recording five-gas 
analyzer should be installed. If a record- 
ing analyzer is not installed, frequent 
analysis of combustion gases should be 
made with a hand analyzer. 


The fire side and water side of 
boiler surfaces should be kept 
clean, as soot on the first and scale on 
the second will reduce boiler efficiency. 
A definite schedule for cleaning tubes 
should be established. 


mf Uptake gas temperature should be 
checked against boiler manufac- 
turer's guarantees. Too high a temperature 
in the uptake is usually an indication of 
a dirty boiler. 


Boiler baffles should be maintained 
in good condition. Leakage through 
baffles will allow partial short-circuiting 
of the gases, which will also cause a 
high exit gas temperature. 


Boiler settings, tube doors, explo- 
sion doors and boiler entrance 
doors should be kept airtight. Infiltration 
of air through any of these parts causes a 
serious loss in efficiency. 


v¥ Test checks should be made fre- 
quently on the overall efficiency 
of the boiler plant. 


” Auxiliary equipment such as feed 
water heaters, pumps, etc., should be 
maintained in the best possible condition. 


GALVESTON 


& 
_ 
& 
TOON BURNERS * * ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 3 


HONAN-CRANE “Continuous” 0il 
gives positive control of Neutralization 
factor in turbine oils... 


@ There is considerable controversy over 
what is the proper neutralization factor in Turbine oil. However, 
the control of this factor is generally recognized as important in 
successful turbine operation. 


A Honan-Crane “Continuous” Oil Purifier in addition to keep- 
ing Turbine oil free from abrasives and dirt also gives you positive 
control over the acid or neutralization factor. The operation of the 
Purifier being Direct Con- 
nected can be regulated to 
maintain the neutralization ©@ We recently received some aie 


from John Collister, Production En- 
gineer of the Ohio Public Service 


showing their experience 
ne this neutralization problem. The 
jollowing statement from Mr. Col- 
weed 1S 1n our Opinion a splendid 
P mment on this problem. We quote: 
Zo 
2 ° OPERATING ON NO. 8 UNIT 
5 
+ NO. 8 UNIT am 
3 
te 
bo PROBABLE INDICATION OF EFFECT ON NEU- 
: TRALIZATION NUMBERS BY USING HONAN-— 
a CRANE PURIFIER ON NO. 8 UNIT. (CURVE__| 
° BY AVERAGING GRAPHICALLY.) 
10-16-42 12-26-42 1-27-43 2-19-43 3-9-43 


Record (above) and picture (below) of 
Honan-Crane Purifier operating on a 
30,000 K. W. “The 
at Ohio Public Service Co. at Warren, ulate ata 

Ohio. Oil Reservoir 1,800 gallons, does not show 


Spectacular changes and contains ap- 
parent contradictions. However, the 
test for acidity in oil is extremely 
delicate. The answer is in decimal 
Parts of thousandths of grams or 
sub micrometer measurements. The 
most careful man could not test oil 
and be positive that the significant 
figures in results such as we have 
tabulated were absolutely correct 

The tables do indicate trends ond 
show that the Purifier hold 
below 1.0 MgKOH mark that we 
use as an upper limit, even though 
the oil is worked hard.” 


acidity 


-HONAN-CRANE CORPORATION 
Research Laboratories and General Offices 
SIXTH STREET LEBANON, INDIANA 


REPLACE skill-wasting 
methods with quick precision 
while insuring accuracy of fit. 
Use Laminum shims to provide 
correct adjustment in both 
shopassembly and field service. 
Shims cut to your specifications. Stock 
shim materials obtainable from your 


dealer. Write us for further informa- 
tion and shim application chart. 


Laminated Shim Company 
Incorporated 
61 Union Street «Glenbrook, Conn. 
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The close tolerances of the P-40's 

Allison Engine makes pre-oiling 
necessary. The electric ‘‘mule’’ shown above 
does that job. Formerly, it was necessary to 
remove the plane’s Inertia starter—replace 
it with an electric starter to slowly turn the 
motor—then put the Inertia starter back on. 
That used to take 2 hours. 


Now—equipped with an American Econ-o- 

matic Reduction Drive—this pre-oiling ‘‘mule’’ does 
the job in 5 to 7 minutes! Switching Inertia and elec- 
tric starters back and forth is eliminated, because 
the “mule’’ connects directly to Inertia starter and 
supplies the slow steady power needed. 


That’s how the Versatility of 
American Drives helps Curtiss-Wright 
speed up production of fighting P-40s! 


This ‘‘mule’’ makes full use of American Drive 
advantages. 


The Reduction Unit—with a standard 13-to-1 ratio 
-is compact, efficient, simple to install. The desired 


Navy “E”’ for excellence 
awarded Feb. 12, 1942. 


slow output speed is easily obtained by selecting 
proper sheave sizes. 


The American Econ-o-matic Drive is used in con- 
junction with the Reduction Unit to match belt ten- 
sion to each variation in the load. This eliminates 
belt slip, insures longer belt life and provides smooth, 
“cushioned” starting. 


Such unusual applications prove the versatility and 
efficiency of American Drives. American Reduction 
Drives are available in six standard stock sizes that 
fit any job from 14 to 25 H.P.... give you any 
speed you need from Il to 154 R.P.M. And 
American Econ-o-matic Drives— either short-center 
Flat-belt or V-belt — reduce belt and bearing wear, 
save R.P.M. lost by slippage and increase machine 
efficiency through automatic belt tension control! 


Send for Complete Handbooks 


Here are two newly-revised, 
graphically illustrated handbooks 
that give typical installations — 
specific applications —drive selec- 
tion tables — full instructions —all 
the data you need to select the 
right drives for your purpose. Write 
now for your Econ-o-matic and 
Reduction Drive handbooks. 


4226 WISSAHICKON AVE., PHILADELPHIA 29, PA. 
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required. 


Unit illustrated at left is No. 
93, a typical single seated, 
pilot operated general pur- 
pose valve. ASK FOR BULLE- 


gas, water, oil and viscous z 
m to 12" and 
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Chicago, Illinois 


FIRE BRICK CEMEN 7 


Keep Boiler 
“Absenteeism” 
_ to a Minimum 


Keep your boilers on the job with 
, longer-life linings laid up with Ade 
| mant Fire Brick Cement. Its excep- 
¢ tionally high bonding strength makes 
by joints (usually the weakest part of 
the entire construction) as strong a: 
the brick they bond. 

TESTED 


and PROVED 


Impartial laboratory 
tests showed Adam. 
ant has a bonding 
strength of 800 Ibs. 
at room tempera- 
ture; 1270 Ibs. at 


7t4 S. Swanson St., Philadelphia 47, Pa. 
tin Canada, Canadian Botfleld Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto J 


CONTROLLED FLOW 
TIGHT SHUT-OFF 
of Air - Gas - Steam 


Rockwell ‘Blast - Gates 

are built strong, light, de- 
pendable for quick move- 
ment, accurate, easily 
adjustable control of air, 
gas or steam and non- 
leaking air-tight closure 
at pressures to 15 p.s.i. 
Available in 1 to48” pipe 
sizes, slide or butterfly Slide Valve, lever 
types; with pull, lever, type, also pull and 
hand wheel, chain wheel control 


t d or flang- 
or automatic control. 


Butterfly Valve, dial 
indicator hand wheel 
control; also lever, 
chain wheel and 
automatic control. 


W. S. ROCKWELL CO. 


Blast-Gate Valve Division 
48 Church St., New York 7, N.Y. 
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Combined Pulverized Coal 
and Wide Range Oil Burner. 


PEABODY 


COAL BURNER 


and 


5 
re 


MAKE FUEL CONVERSION AN ADVANTAGE 


p EABODY has been building burners 

for firing pulverized coal since 1924. 
Advances in design and materials of 
construction have kept pace all these 
years with progress in steam generating 
equipment. This is important now when 
increased coal firing of boilers has be- 
come necessary to conserve other fuels. 

The Peabody Coal Burner, due to the 
manner in which fuel and air are con- 
trolled, produces a short, extremely 
turbulent flame, which results in highly 
efficient combustion. 


supplied in types that fire coal, oil or 
gas including blast furnace gas, in any 
combination through a single furnace 
wall opening. They eliminate the need 
for future equipment changes caused by 
fuel shortages and give 
the widest flexibility in 
the choice of fuels for 
the life of the boiler. 
Discuss your combus- 
tion problems with 
Peabody engineers, who 
have concentrated on 
burner equipment for 


Peabody Combined Fuel Burners are Combined Pulverized 


Coal and Gas Burner. 


many years. 
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SUSTAINED 


Boiler Feed Make-Up 


BENTUBE EVAPORATORS 


EXAMPLES OF SUSTAINED CAPACITY .. . without laborious hand clean- 
G-R PIONEERING ing ... is maintained in G-R Bentube Evaporators by their 


thermal scale shedding feature. 
Coil-type Water Heaters 
Stationary Make-up SUSTAINED PURITY is assured by experienced design for 


Evaporators proper balancing of disengaging area... headroom... 


Scale-shedding vapor velocity . . . and other vital factors. 
Evaporators 
Finned-tube Exchangers G-R BENTUBE EVAPORATORS have many additional 


, Exchangers for advantages . . . rugged construction . . . readily accessible 


Dirty Fluids joints . . . efficient vapor separators ... easy withdrawal of 
Scale-shedding Coolers tube bundle. 
and Condensers 
These typical design features make G-R Evaporators of all 


types widely preferred . . . as evidenced by more than 3000 
stationary and marine installations. 


THE GRISCOM-RUSSELL CO. 285 MADISON AVE. NEW YORK 17, N, Y. 
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Choosing the Right Alloy for 
Condenser and Heat Exchanger Tubes 


Selection of Material 


The selection of the alloy for any 
particular service, will depend upon the 
conditions under which it must operate. 
The many factors which must be con- 
sidered in this connection have already 
been discussed. It is evident that each 
application of tubes in a condenser or 
heat exchanger is an individual problem 
which must be studied in detail before 
any specific recommendation can be 
made regarding the most economical and 
satisfactory tube material for use in the 
particular case. An investigation of this 
kind would cover not only a survey of 
all the known service conditions but 
would also take into consideration the 
alloy previously used and the type or 
form of corrosion previously experienced 
in the unit in question or in similar units 
operating under similar conditions. It is 
obvious that the subject can only be 
treated in a very general way without a 
consideration of all the essential facts 
which might apply to an individual case. 
The following information, therefore, 
is designed principally to give some in- 
dication of the conditions under which 
available condenser tube materials have 
given satisfactory service. In most cases 
it will be noted that two or more alloys 
may be used under a certain set of 
service conditions; in certain services, 
it is true that a rather wide choice of 
tube materials may be made without 
any appreciable difference in operating 
costs or service life. In other cases, where 
corrosion of some form is particularly 
severe, selection may be limited to one 
or possibly two of the more refractory 
materials. 


Muntz Metal: 


Nominal Composition, Copper 60%; 
Zinc 40%. Muntz metal tubes have been 
used extensively in both fresh and salt 
water service in steam condensers oper- 
ating at relatively low temperatures. 
Use at the present time is confined 
chiefly to steam condensers at inland 
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Scovill’s Analytical 
‘Service In Manuals”’ 
Helps Many Firms Save 
Scarce Tube Metals 


Both before and after installation of 
condenser or heat exchanger tubes, 
success depends on expert knowledge 
of the exact interrelation of tube 
alloys with the service conditions. 
This article is part of Scovill’s con- 
tinuing ‘Tube News” series; all 
preceding issues, dealing with tube 
manufacture, causes of corrosion, 
etc., are available on request, to- 
gether with Scovill’s up-to-date 
“‘Condenser Tube Booklet” covering 
the broad range of problems bearing 
on tube life. Address, Scovill Manu- 
facturing Company, 13 Mill Street, 
Waterbury, Conn. 


stations with fresh circulating water 
from rivers, lakes or wells. Muntz metal 
also has good resistance to hydrogen 
sulphide and other active sulphur com- 
pounds but is seldom used in applica- 
tions where corrosion by such compounds 
is severe primarily because other factors, 
such as high temperature, high velocities, 
badly contaminated waters, etc., are 
usually active at the same time. Failure 
of Muntz metal tubes occurs usually 
as a result of gradual dezincification of 
the layer type. Muntz metal tubes in 
fresh water steam power plant installa- 
tions have had a service life of twenty 
years or more. 


Admiralty Metal: 


Nominal Composition, Copper 70%; 
Zinc 29%; Tin 1%. This alloy has excel- 
lent corrosion-resistant properties and 
is used widely in*tube form in such 
diverse services as: steam “condensers 
using fresh, salt, brackish or acid mine 


This all 
for use 
Sulphid 
pounds 


eoxi 
Tube 
content 
tions W 
terial is 
to utiliz 
water for circulating purposes; heat ex. conduct 
changers, coolers, etc., in oil refinerie; ust ree 
where corrosion from sulphur com- fresh w: 
pounds, acids and contaminated water “SY 
may be very severe; feed water heaters, ok wat 
heat exchanger equipment in industrial me the 
processes, etc. Admiralty metal tube 
are often used in apparatus operating at pounds 
temperatures of 400°F. or higher 
though severe dezincification of the are. 
alloy may be experienced under certain 
service conditions at elevated tempera-ff Arser 
tures. Admiralty metal has a tensile 
strength of approximately 50,000 poundsfj Nom 
per square inch in the finished annealed Copper 
condition, together with excellent duc-f Percent 
tility. The strength of the alloy is re-§ ©PP& 
tained up to a temperature of approx-f co’ 
imately 300°C. (570°F.). 0%. C 
arsenic: 
Phosphorized Admiralty 
Metal: hardne 
materi. 
Nominal Composition, Copper 70%:§f tility, ; 
Tin 1%; Phosphorous 0.03%; Zinc re-§ ical ec 
mainder. The addition of a very small sightl; 
percentage of phosphorus to admiralty corrosi 
metal increases the dezincification-te-§ corrosj 
sistance of the alloy to a marked degretH fresh 
without impairment of the excellenti] find th 
chemical and physical properties of the and h 


alloy. Phosphorized admiralty metal was 
developed, therefore, particularly for 
installations where severe dezincifica- 
tion of admiralty metal has been experi: 
enced or is anticipated. Combining as it 
does resistance to dezincification and 
resistance to corrosion by sulphur com: 
pounds, acids, contaminated fresh and 
salt waters, etc., phosphorized admiralty 
metal has found wide usage. 


Red Brass: 


= Nominal Composition, Copper 85%: 
Ziric 15%. Red brass‘is sufficiently high 
in copper content so that it does no 
dezincify under normal service condi 
tions; it is also not as susceptible to 
season cracking or stress-corrosion crack 
ing as brasses of lower copper content 
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and combines favorable physical and 
chemical properties to make it a very 
grviceeble alloy for many heat ex- 
change: installations. Red brass tubes 
have been used chiefly for service in 
contact with fresh waters although tubes 
of this alloy have also served very satis- 
factorily in uncontaminated salt water. 
This alloy is not generally recommended 
for use where corrosion by Hydrogen 
Sulphide or other active sulphur com- 
pounds is liable to be severe. 


Deoxidized Copper: 


Tubes of deoxidized copper (copper 
content 99.90%) are limited to applica- 
tions where the high purity of the ma- 
terial is essential or where it is necessary 
to utilize the high thermal and electrical 
conductivity of pure copper. It has excel- 
lent resistance to practically all types of 
fresh water and to many chemicals. It is 
not usually serviceable in contact with 
salt water or active sulphur compounds. 
In the hard-drawn temper copper has 
a strength of approximately 60,000 
pounds per square inch but it does not 
retain this strength at temperatures of 
200°C. or higher. 


Arsenical Coppers: 


Nominal Composition, Arsenic 0.35%; 
Copper balance. The alloying of a small 
percentage (0.15-0.50) of arsenic with 
copper reduces the electrical and ther- 
mal conductivity of the copper 25% to 
30%. Compared with deoxidized copper, 
arsenical copper has (1) a higher soften- 
ing or annealing temperature (300°C. 
against 200°C.), (2) increased strength, 
hardness and stiffness of cold drawn 
material with no impairment of duc- 
tility, a higher fatigue limit, etc. Arsen- 
ical copper has been reported to be 
slightly more resistant to atmospheric 
corrosion than copper and equally as 
corrosion-resistant as copper in salt or 
fresh waters. Arsenical copper tubes 
find their principal usage in condensers 
and heat exchangers using fresh circu- 


THIS IS NUMBER sIx in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 
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lating water; they are not usually recom- 
mended for service in contact with hy- 
drogen sulphide or other active sulphur 
compounds, with media carrying an 
appreciable percentage of organic acids, 
particularly in the presence of air 
(oxygen) or with acid solutions of an 
oxidizing character, such as acid mine 
waters. Their chief advantages over 
deoxidized Copper for heat exchanger 
service are (1) greater strength, (2) bet- 
ter resistance to erosion and abrasion, 
and (3) higher softening temperature. 


Aluminum Brass: 


Nominal Composition, Copper 76%; 
Aluminum 2%; Zinc 22%. The addition 
of approximately 2.00% of Aluminum 
to Brass of the above copper content, 
improves the resistance of the resulting 
alloy very materially, particularly to 
corrosion by salt and brackish waters 
and to combined erosion and corrosion 
in salt water service. The excellent cor- 
rosion resistance of this depends upon 
the nature of the film which develops 
over the surface of the tube. In service, 
this surface film is of the desired proper- 
ties (thin, adherent, continuous, com- 
pact) to give excellent protection to the 
metal even under very severe water 
conditions; in addition the film is self- 
healing in case of a local breakdown, 
such as might occur through abrasion 
or erosion of the metal surface, making 
tubes of this alloy very serviceable in 
installations where tubes of other alloys 
might suffer rapid localized corrosion. 
Aluminum Brass tubes have been used 
quite extensively during the past ten 
years in marine condensers and in steam 
condensers of tidewater stations where 
relatively high velocities of the circulat- 
ing water, together with turbulence and 
air bubble impingement, have a particu- 
larly severe local wearing action on 
Admiralty metal and other brass tubes. 


70-30 Copper-Nickel: 


Nominal Composition, Copper 70%; 
Nickel 30%. Tubes of this alloy are used 
in heat exchanger equipment under con- 
ditions where severe wear and corrosion 
have been experienced, particularly at 
elevated temperatures and at high ve- 
locity of the circulating media. Copper- 


Nickel tubes have given excellent service, 
for example, in ship condensers of the 
U. S. and British Navies, in steam con- 
densers of tidewater stations where 
brackish or salt circulating waters are 
very corrosive, in various oil refining 
units operating at relatively high tem- 
peratures and in contact with corrosive 
materials, etc. 70-30 Copper-Nickel com- 
bines excellent corrosion-resistant prop- 
erties with very favorable physical char- 
acteristics, such as high strength and 
extreme ductility. The strength of the 
alloy is retained even at relatively high 
temperatures. The thermal conductivity 
of this alloy is approximately one third 
that of Admiralty metal; actually, how- 
ever, the heat transfer coefficient of a 
new unit is reduced only slightly when 
Copper-Nickel tubes are used in place of 
Admiralty metal. Some designers of heat 
transfer equipment allow 5% more tube 
surface area when Copper-Nickel re- 
places Admiralty or other brass tubes. 
Copper-Nickel tubes are not subject to 
season cracking or stress corrosion crack- 
ing so they may be used with safety 
either in the finished annealed or hard 
drawn condition. The preference at this 
time is for finished annealed tubes. 


80-20 Copper-Nickel: 


Nominal Composition, Copper 80%; 
Nickel 20%. The Copper-Nickel alloy 
containing 20% nickel has similar phys- 
ical and chemical properties to the 
70-30 Copper-Nickel and is, therefore, 
used in the same type of service, i.e., in 
marine and tidewater steam condensers, 
in oil refining installation, etc. The cor- 
rosion-resistant properties of the alloy 
are not equal to those of the higher 
nickel alloy so that the 70-30 alloy is 
still generally used under extremely 
severe conditions. In many cases, how- 
ever, conditions may not be severe 
enough to justify the use of 70-30 Copper- 
Nickel and in such cases, 80-20 Copper- 
Nickel may give economical and satis- 
factory service. 


MANUFACTURING COMPANY 


WATERBURY, CONN, 


SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


in Manuals... Service in Metals... Service in 
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GETTING A “FIX” 


ON THE FUTURE 


W “RE getting a “fix” on the 
future by setting our sights 


on today’s horizons. 


In recent years practically every 
branch of industry has witnessed 
vast technological changes, many of 
which have been greatly accelerated 
by war’s unrelenting demands. New 
vistas have opened-—new processes 
been devised—new products de- 
veloped. And it has been our privi- 
lege to cooperate in the application 
of Carborundum Brand Super-Re- 
fractories to many of the furnaces 


utilized in conjunction with these 
processes. 

At present, we are busy filling the 
refractories requirements of war in- 
dustries. Without interrupting our 
efforts in this direction, however, we 
find time to discuss plans for the 
future because we know that to- 
morrow’s problems must be solved 
today. They cannot be put off until 
tomorrow for tomorrow would be 
too late. 


Being fully cognizant of this fact 
many laboratories — many pilot 


plants—are already working on new 
and improved materials and equip- 
ment for the post-war period. In 
some of this work refractory prob- 
lems will undoubtedly arise in the 
solution of which we would like to 


lend a hand. 


The same technical aid extended to 
other furnace operators is likewise 
available to you. Why not write us 
today instead of waiting until to- 
morrow? 


CARBORUNDUM 


THE CARBORUNDUM COMPANY ec PERTH AMBOY, N. J. 


REG. U. S. PAT. OFF. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland. Boston, Pittsburgh. Distributors: 


Christy Firebrick Company, St. Louis, Mo.; 


Refractory Division 


> McConnell Sales and Engineering Corporation, Birmingham. Ala.; 
Harrison & Company, Salt Lake City, Utah; Pacifie Abrasive Supply Company, Los Angeles, San Francisco, Calif.; Denver 


Fire Clay Company, El Paso, Texas; Smith-Sharpe Company, Minneapolis, Minn. 


(Carborundum is a registered trade-mark of and indicates manufacture by The Carberundum Company) 
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In the early days, this was 
the peak of streamlining. 


a J 


STREAMLINING! 


- Streamlining adds more than in many highly efficient installations 
& >, beauty. For years, Reliance engi- where space is limited . . . where flexi- 
4 neers have pioneered in stream- bility of power control and ease of 
lining electric motor-drives—for utility operation are essential . . . where safety 
and efficiency. is a prime factor . . . and trim appear- 
Among recent developments are axial-flow ance desirable. 
fan motors, close-coupled pump motors, For further advantages of streamlined 
V*S Adjustable-speed Drive. These and motor-drive and practical design sugges- 
other Reliance Motors are being used tions, call in a Reliance man. 


Reliance Splash-Proof D-c. Close-coupled Pump Motor. 
Pump is mounted right on the motor shaft—eliminates 
misalignment, saves space; fewer parts, less maintenance. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 ivanhoe Road * Cleveland, Ohio 


Birmingham * Boston * Buffalo * Chicago * Cincinnati * Detroit * Greenville (S.C.) * Houston « Los Angeles * Minneapolis 
New York « Philadelphia * Pittsburgh * Portland (Ore.) * St. Louis * San Francisco * Syracuse * other principal citias. 
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Mosca ne. bombers in the rough, these hundred-ton spruce trees can be 


called real ‘‘war plants.” Hauling these fallen giants out of the woods and 


to the mill is the job of Diesels. 

In lubricating not only these high-speed Diesels, but also the large stationary 
units in power plants and pumping stations, Texaco is saving money for operators 
by assuring longer service between inspections and overhauls. 

Increasing the life of rings, pistons, liners and bearings, both Texaco Algol and 
Ursa Oils keep rings free in their grooves, valves active, ports clear, assuring piston 
seal that means full power and maximum fuel economy. 

} Why not ask the cooperation of a Texaco Lubrication Engineer, available 
through more than 2300 Texaco wholesale distributing points in the 48 States. 
The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


THEY PREFER TEXACO 


* More stationary Diesel horsepower in the U. S. is 
lubricated with Texaco than with any other brand. 


* More Diesel horsepower on streamlined trains in the 
U. S. is lubricated with Texaco than with all other brands 
combined. 


* More locomotives and railroad cars in the U. S. are 
lubricated with Texaco than with any other brand. 


* More revenve airline miles in the U. S. are flown with 
Texaco than with any other brand. 


* More buses, more bus lines and more bus-miles are 
lubricated with Texaco than with any other brand. 


and Fuels 


COP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 


ad. 


We 

4 
a 


Under wartime conditions, many boiler installa- 
tions are working under an abnormal load, but 
they must continue to deliver with a minimum of 
time out for overhaul. Feed water that is exactly 
conditioned for your boilers will help reduce out- 
age caused by corrosion, scale, embrittlement and 
carryover—will guard against costly failure. 


Betz engineers and chemists know how to keep § this: 
boilers operating ’round the clock. Years of ex- J everyt! 
perience with all types and sizes of installations J 4oing < 
and with widely varying feed waters enables Betz § ands 


to render a boiler water service that is complete §&™ op 

for all industries, with individual recommendations Part 

for each client. foresig) 

assure | 

Betz laboratories and engineers are located through: j,,4,:, 

out the United States and Canada. peak-Ic 

Witt 

CHEMICAL ENGINEERS AND CONSULTANTS 
paci 

ON ALL WATER PROBLEMS tributic 
W.H.&L.D. BETZ 

FRANKFORD - PHILADELPHIA - PENNA. it imp. 
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NICKEL AIDS THE POWER INDUSTRY 


to KEEP EM OPERATING! | 


In this day of acute shortages of almost 
everything, power plant engineers are 
doing an amazing job of meeting de- 
mands for power—the power to keep 
‘em operating, 

Part of this success is due to their 
oresight in specifying materials that 
assure long life and withstand the added 
hardships imposed by ever-increasing 
peak-load demands. 

With the production of tanks, guns, 
and planes dependent upon power 
‘apacity, Nickel makes a valuable con- 
towards uninterrupted opera- 
ton, through the improved properties 
itimparts to ferrous and non-ferrous 
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alloys used in power plant equipment. 

So today the exigencies of war illus- 
trate more clearly than ever the simple 
truth of the familiar axiom, “A little 
Nickel goes a long way” toward in- 
creasing the dependability of power 
plant equipment, from turbine blades 
to high pressure valves, from flange 
bolts to shaft forgings. 

The technical staff of International 
Nickel has been privileged to cooper- 
ate with the power plant engineers and 
Government authorities who have mad> 
possible the great increases in power 
on which so much of the war effort 
depends. INCO engineers and metallur- 


gists offer counsel and data to all who 
desire assistance in the selection, fabri- 
cation, and heat treatment of ferrous 
and non-ferrous metals. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of bcoklets and bul- 
lotins on a wide variety of | 
subjects — from industrial ap- | 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


HE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N.Y. 
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READING-PRATT & CADY 
ASBESTOS-PACKED COCK 


TO OPERATE THIS COCK 


The plug of this READING-PRATT & Capy double gland Asbestos- 


Packed Cock turns, even when used infrequently, with a fraction of the effort pn cg Sy Sara 
required to operate a ground cock. Yet it holds a constant, tight seal. independently compresses the 
This is accomplished by the U-grooves of Asbestos which, in addition to pro- ree 
viding this tight seal, minimize friction and provide a cushion to absorb expan- 
sion differential between plug and body. 
Use it in lines that carry solids in suspension; for viscous fluids, oils, acids and 
alkalis. Paper mills, steel mills, packing houses, oil refineries, soap, dye-stuffs and 
by-products plants use it in many of their process lines—wherever globe, angle 
or gate valves fail or ground cocks prove unsatisfactory. 
In addition to the iron illustrated above, designed for manufacture in bronze, 
cast steel, Ni-Resist cast iron and copper-free Ni-Resist cast iron. 


READING-PRATT A 


Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, 
New York, Philadelphia, Pittsburgh, San Francisco, Portland 


A DIVISION OF AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 
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to let your production 
slip this winter... 


BECAUSE OF POOR HEATING! 


ee Ere ES Don’t let absenteeism, due to colds and other winter ailments, 
HEATERS—ideal f 
and time losses and spoilage, due to numb fingers, cripple your 
even. | Escily instalted in vital production schedules during the cold months ahead. 
any e@ space—at any 
* Make sure of comfortable temperatures throughout your plant 
heated air with minimum by putting in modern equipment such as Clarage Unit Heaters. 
power. Heating coil equip- 
d with lead coated heavy av nti 
a ce ha * Whether you have an entire plant to heat, or require a few 
eultabte for offiecs — very units to help out a present system, the ease with which Clarage 
™ ne ; Unit Heaters can be installed and their higher heating efficiency 


should make them your first choice. 

UNITHERM UNIT HEATERS 
—designed for * Clarage has pioneered many improvements. All are incor- 
heating. Built porated in our present line of heaters. Syncrotherm Control 
(patented), to mention but one, 


shown, or for is tremendously important. It en- 
location along 


side walls or ables you to maintain UNIFORM 


temperatures. No cold floors; no 


centrifugal heat wastage at ceiling! Fuel costs COMPLETE 


fans — one for 


each outlet. are drastically reduced. AIR CONDITIONING 


Fans mounted 


on single shaft % Look into the many advantages of e 
Clarage Unit Heaters NOW! 24 COOLING 
Heating coil Standard sizes, operating on steam or 


* 
good for pres- hot water... very prompt deliveries. VENTILATION 
No obligation to have Clarage engi- 


parts acces- neers submit complete recommenda- 


sible. Outlets FACTORY HEATING 
tion—write, or phone us today: 
VICTORY: 4 different di- 


Buy co Ea rections of * * * MECHANICAL DRAFT 


heat flow. 


a 
FANS and BLOWERS 
for 
| 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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2 (Synthetic) 
SIX SOLID BALLS OF RUBBER caught in the act of bouncing by a 


high-speed camera that shoots at the speed of 1/6592 of a second. All 
of them were dropped from exactly the same height...and yet, what 
a difference there is! One of the balls is made of a compound containing 
natural rubber. Each of the other five balls contains one of the five 
major types of synthetic rubber. 


4 (Synthetic) 


Can you pick out which of the balls is made of the rubber used in 
making Army barrage balloons? Which rubber is being used today for 
making tires for military and essential civilian cars? Which one is used 
for bullet-sealing gasoline hose? Which for insulating tape? Which for 
making lacquer hose? Try your skill. You will find the answers to these 
questions in the box at the bottom of this page. 


SYNTHETIC RUBBER NOT 


JUST ONE NEW KIND RUBBER 


Itis a whole family of new materials each with its own important uses 


Bounce the balls as much as you please. One bounces 
high. One bounces low. One bounces in between. Which 
one is best? Actually, there is no one “best kind” of 
rubber for every purpose. Without all of these main 
types of synthetic and natural rubber, it would be 
impossible to beat our enemies and bring our victorious 
men home as swiftly as possible. 


The rubber industry, the chemical and petroleum 
industries, the Government, working as a, team, have 
made this achievement possible. By pooling, all their 
experience with syntheti¢ rubber, their: resources, | their 
skill, they have broken the threat of “rubber shortage” 
the Axis counted on to throw us out of the war. More 
than that, they have produced types of synthetic rubber 
that can do special jobs better than they have ever been 
done before... and for all time declared our independence 
from any future cut-off of the nation’s rubber supply. 


That is the true meaning of the synthetic rubber pro- 
gram. We are proud to have contributed our experience 
and our resources to doing this job...and doing it in 
record-breaking. history-making time. 

What the fuiure holds for synthetic rubber is not yet 


fully known. Yet tis much is certain. When the war is 


Listen to Unite? States 
harmonic Symphony 


Ralher Company program, featuring New York-Phil- 
Orchesira, Cari t an ddoren, and a gucs: star, broadcast over 


Columbia networ i: every Sunday afternoon 3:00 to 1:30 M. Eastern War Time 
1230 Sixth Avenue + Rockefeller Center + New York 20, N.Y. 


won, the knowledge we are gaining every day through 
the use of all these synthetic rubbers, alone and with 
natural rubber, will make peacetime products. .. whether 
tires for your car, belts for your factory, waterproof 
footwear for your children, or gasoline hose for your 


service station...better and more serviceable than they 
have ever been before. 


THEY MAY LOOK LIKE “SIX OF A KIND” BUT HERE ARE 
THE ANSWERS TO THE WAR JOBS EACH ONE CAN DO 


1. This ball was made with 4. Used for ifiaking bullet-seal- 
natural rubber...today used in _ ing fuel ie planes and for 
limited quantities in combina- _ other uses where high resistance 


tion with synthetics because of to a is essential. 


our small reserve stock. 
Used foe’ coating barrage 
ins, tank linings, packings, 
hose, wires and cables. This 
oes not support combus- 
is highly resistant to 
sunlight and chemicals. 


2. Used for tires, conveyor a 
belts, fire hose and many other * 
products. It is most like natural 

rubber and can be quickly and _ 
efficiently. processed. tion 


3. Used for making solvent and 
lacquer hose and other produets 
where the utmost resistance to, 
solvents is needed... better than 
natural rubber for these purposes. 


sad’ for insulating tape, 
molded purts. It is soft, pliable 
and odorless. 


THE NATION'S BIGGEST STOCK PILE OF RUBBER IS STILL THE 
RUBBER ON OUR CARS AND TRUCKS...CONSERVE YOUR TIRES! 


In Canada: Dominion Rubber Company, Ltd. 


UNITED STATES RUBBER COMPAN 
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YEARS 


FOR OLD 
BOILER 
METAL 


APEXIOR Protective Coating adds 
years of active service to any boiler 
that can pass inspection and a hydro- 
static test. 


Before you condemn that “worn-out” 
boiler — practically irreplaceable today 
— find out whether APEXIOR can keep 
it on the line for years’ more useful life. 


Hundreds of prominent power users 
have kept their “veterans” in service at 
top ratings during the present emergency 
by apnlvine APEXIOR after testing and 
cleaning. 

It’s available — we have enlarged our 
facilities to meet the metal shortage. It’s 
recommended by boiler insurance compa- 
nies. It’s economical — let us quote you 
figures. And, above all, it keeps those war- 
essential veterans on the line —for the 
duration! 


APEXIOR 
APEXIOR | 


Main Office: HYDE PARK + BOSTON - 
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EXTRA LIFE 


MASS. «+ 


3 Easy Steps In APEXIORIZING 
Old Metal Against Wear, Corrosion 


(1). Inspect and give boiler hydrostatic 
test. (2) Clean to bare metal. (3) Apply 
APEXIOR with a brush, by hand or 
power-coater. 


You'll find APEXIOR (1) provides a 
tough, impervious barrier against boiler 
water, (2) prevents corrosion for as long 
as 2 to 3 years, and often longer between 
renewals, (3) prevents direct bonding of 
dirt and scale, being thus easy to renew 
after quick cleaning with a wire brush. 


Before condemning any boiler, test 
and APEXIORIZE. It’s the quick, low- 
cost mechanical way to add years of 
extra life to boilers ja-war service. Write 
for free bulletins 1290 (General), 1305 
(Marine) with complete data. 


A Few APEXIOR Customers 


” Over 80% of all orders for 
APEXIOR are repeat orders 


War Shipping Administration 
Defense Plant Corporation 
Standard Oil Co. of New Jersey 
_ Republic Steel Co. 
Owens-Illinois Can Co. 
Kaiser Co. 

Ford Motor Co. 
Philadelphia Electric Co. 
Chicago Great Western Ry. Co. 
Virginia Electric & Power Co. 


Poacolinie Plus’ x A Wartime Must 


RECOMMENDED BY ALL U.. =. AND CANADIAN BOILER INSURANCE COMPANIES 


THE DAMPNEY COMPANY OF AMERICA 
Hyde Park, Mass. 


Please send me free Bulletin 1290 indeed. 


Bulletin 1305 (marine). ........ 


Marine Deprt., 1 14 Liberty Street, New York, N. Y. 


Manila, P. I., 


Branch Offices: ATLANTA + CHICAGO - NEW YORK - DETROIT - PHILADELPHIA 


Engineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, 


Hogotalu, 


} 
The DAMPNEY COMPANY > 
STATIONARY BOILERS, LOCOMOTIVES AND STEAN Ag 
ong 


HE extra margin of safety and 

strength so vital to modern high-tem- 
perature, high-pressure service is ade- 
quately provided in Globe Boiler and 
Pressure Tubes. Under the severe con- 
ditions of wartime service, Globe Tubes 
are proving the value of extra precau- 
tions taken in their manufacture. 


In war production industries, power 
plants...in fighting, transport and mer- 
chant ships...in locomotives and other 
power units... Globe Boiler and Pres- 
sure Tubes are meeting extra demands 
of service. 


Globe mechanical tubing serves many 
critical needs in aircraft construction. 
Globe engineers can help you to select 
tubes with the exact characteristics 
you require—feel free to consult them. 
Their service is yours for the asking. 


%& STAINLESS TUBES * CONDENSER AND 
* BOILER TUBES BA. HEAT EXCHANGER 
* GLOBEIRON TUBING TUBES 
GLOWELD TUBES TUBES MECHANICAL TUBING 


GLOBE STEEL 


OF WARTIME SERVICE | 
Dia 
com 
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and pressure. 


Seal is made and kept by spiral-wound, stain- 
less-steel gasket which automatically expands 
and contracts with variations in temperature 


offering no impediment in line. 


LD. of gasket is clear of orifice at all points, 


Correct bonding load assured by surrounding 
solid-metal ring which serves as a thickness 
gauge for gasket when joint is made up. 


to expand under compression. 


Fit of surrounding ring, allows inner member 


which fits inside of bolts. 


Correct position assured by O.D. of gauge-ring 


<4————“j Construction of each spiral-wound member is gov- 


erned by design of fittings and by the required bond- 
ing load for working pressure and temperature. 


Gauge-ring saves installation time. Gasket is cor- 
rectly installed when flanges are brought down to the 


Diagrammatic section of a C-G 
Gasket with typical Raised Face 
fittings showing the flanges 
compressed to the thickness of 
the solid metal member. 


ring in making up joint. 


In the period coming up to the war, Flexitallic engineers developed the C-G 
Gasket—a fortunate development in that the gasket was ready for war use. Pro- 
duction of C-G’s has gone for war purposes, chiefly on ships, where the gaskets 
have saved many thousands of dollars in ship-construction time and have 
performed in a way which we want someday to report to you in detail. 


Meantime, note the construction features of the C-G. A day will come when we 
will be able to deliver these gaskets plentifully for installation ashore as well as 
aboard ship—and you will want to have these C-G features 
helping you. We will be glad to send you a leaflet about 
them now; just say Style C-G Flexitallic Gaskets. 


le 


Reg. U.S. Pat. Office © 


Representatives in Principal Cities 


FLEXITALLIC GASKET CO., 8th and Bailey Streets, Camden, N. J. 


Originators of Spiral Wound Construction 
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ARTIYBASHEFF 


When certain pirates started pick- 
ing off what they wanted in China, 
Africa, Europe and the Pacific— 
before coming at us—they figured 
that the U.S.A. couldn’t do much 
about it. We didn’t have enough 
ships to handle even 30% of our 
peacetime ocean traffic! How could 
we interfere! 


But in twenty months, thanks to 
your help, America has broken all 
‘shipbuilding records. Fighting pro- 
duction workers in mines, mills, 
forests . . . in factories producing 


essential parts...in oil fields... 


| 


A 


Tulsa, Chattanooga, Houston, Abilene, Texas, Seattle. Export Sales 


Copyright 1945, Wickwire Spencer Steel Company, 500 Fifth Avenue, New York 18, N.Y. 


WICK 


Thanks to America’s Engineers 


and shipyards... have combined 
to accomplish the “impossible.” 


Continued success now depends on 
maintaining record-breaking pro- 
duction. The results are beginning 
to interfere‘with Adolph-Tojo plans. 
But America must not slacken its 
pace in producing the materials 


that go into the building and the > 


operating of our Merchant Marine 
—the metals, timber, coal and oil, 
the marine equipment, and cargo 
for the ships. 


Now it is up to all Americans to 


finish the job... and fast. 


Enlarged reproduction free on requet 


You Have Helped Us 
Do Our Part 


We thank you, loyal customer, for con- 
serving Wickwire Rope so that more 
can go to the Liberty Ships. But when 
you need new wire rope to maintain wat 
production, tough, long-lived Wickwire 
Rope will always be available on pri- 
ority, to the best of our ability. 


Wickwire Spencer was first in New 
FEagland to be awarded the Maritime 
M and Victory Fleet Flags for excellence 
in production of rig- 
ging for the U. S. 
Merchant Marine. 
A Gold Star has 
been added for 
maintaining that 


record. 


WIRE ROPE 


Pa ff Sales Offices and Warehouses: Worcester, New York, Chicago, Buffalo, San Francisco, Los Angeles, 
Department: New York City - 


PR 
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PENTAGON BUILDING, ARLINGTON, VA. 
Baker-Smith & Co., Inc.—Mehring & 
Hanson, Heating Contractors; Fred 
Brutschy Co., Plumbing Contractors; 
Carlson Bros., Power Piping Con- 
tractors; Charles S. Leopold, Mech. 
Eng. 


The Pentagon Building, 
Arlington, Va., occupies a 
gross area of 6,000,000 sq. 
ft., has sixteen and one-half 
miles of corridors and 
houses forty thousand per- 
sons. 

Uncle Sam put Fairbanks 
Valves to the “acid test”, with the 
result that the majority of the 
valves in this gigantic structure 
are “Fairbanks”. 

Isn't the judgment of the men 
who chose Fairbanks Valves for 
this enormous building a safe 
guide for you to follow? 

_ Fairbanks Valves are made in 
bronze and iron, in types and 
sizes for practically every serv- 
ice. Write for catalog No. 42 and 
name of our nearest distributor. 


Back the boys at the front—Buy War Bonds 


THE FAIRBANKS COMPANY 


393 Lafayette St., New York 3, N. Y. 
Boston, Mass. Pittsburgh, Pa. 


Distributors in Principal Cities 
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dts Cast Steel in 
Wadsworths Ohio, O1C is working 
around the Victory and 
planning forthe Peace 


of design. and 


2% 
| OSs 
“ua y Leaders in Valve Manufactur ince 1883 
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TROU BLES” 


WET STEAM 
WATER 


—CALL THE ELGIN 


WATER CONDITIONING MAN 


AK production schedules, short- 
age of skilled help and scarcity 
of equipment replacements, have 
imposed added worries on already 
overburdened plant engineers. But 
there’s one worry you can escape. 
When water troubles get you down, 
call the Elgin Water Conditioning 
Man. He is an expert in handling 
water problems in your district and 
his services are yours for the asking. 
As a pioneer in this field, our 
organization has had thirty-five years 
experience in solving water prob- 


lems such as yours. Elgin products 
and methods cover every phase of 
water conditioning so that our rec- 
ommendations are wholly unpreju- 
diced—aimed solely at giving the 
results you want. We can prevent 
hard water troubles, scale formation, 
wet steam, corrosion, process steam 
contamination, and in fact, any of 
the troubles caused by improperly 
conditioned water. Elgin can take 
these problems off your hands and 
mind, for after all, water condi- 
tioning is our specialized business. 


ELGIN SOFTENER CORPORATION 
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130 North Grove Avenue, Elgin, Illinois 


WATER CONDITIONING 
FOR EVERY NEED 


UDCE AND 


BOILER SL 
MUD TROUBLES 


WHEN WATER TROUBLES 
GET YOU DOWN 


A COMPLETE LINE 
FROM WHICH TO 
CHOOSE 


@ Boiler Water Treating and 
Purifying Systems 

@ Feedwater Treatment 

@ Deconcentrators 

@ Heat Exchangers 

Water Softeners 

@ Filters and Purifiers 

@ Oil Removal Filters 

@ tron Removal Equipment 

@ Aerators 

@ Water Treating Chemicals 

@ Chemical Feeders 


@ Scale and Corrosion 
Inhibitors 


@ Sample Coolers 
@ Water Testing Equipment 
@ Zeolites 


Invest in 
America’s Future 
Buy More 
War Savings 
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The City of South Norwalk in- 
stalled its first Nordberg Diesel 
in 1940. A year later a dupli- 
cate unit was added. Here again, 
satisfactory performance has 
resulted in a repeat order for 
another Nordberg Diesel. 


‘DIESEL ENGINES 


POWER November. 
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Production of Precision Aircraft Devices 


OLVING intricate production problems called for 

in the manufacture of high-precision aircraft devices 
is another contribution Foote Bros. Gear and Machine 
Corporation is making toward speeding the day of 
Victory. 

Precision gears for reducers for azimuth and eleva- 
tion control of guns in turrets in the B-17 bombers— 
gear assemblies to raise and lower the landing gear of 
the AT-21 trainers—cowl actuating jacks to operate 
ventilators on oil coolers on P-38 interceptors—all 
these devices call for light weight coupled with extreme 
precision. 


Foote Bros. engineering experience and manufactur- 
ing “know-how” acquired in the production of pre- 


cision gears in tremendous quantities for Pratt & 
Whitney aircraft engines assure the production of these 
special devices in the quantities required to meet the 
ever-increasing demand of our global air force. 


It is natural that many manufacturers of airplanes, 
airplane engines and airplane parts recognize in Foote 
Bros. a logical source for gears and devices where 
light weight and extreme precision are essential. 


After the war, the experience gained in the manufac- 
ture of such gears and devices promises American 
manuf.cturers a new era in the economical transmission 
of power. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard * 


Chicago, Illinois 
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“POWR-SAVR” PUMPS... 


TRADE MARK 


©. 


ALLENTONA PA. ESA 


water levels close limits! 


Even with the widely fluctuating steam demands as indicated in the steam 
flow chart at the left, two ALDRICH-GROFF Controllable Capacity “Powr-Savr” 
Pumps have automatically maintained boiler water levels within one inch of 
the desired point as consistent practice during the more than 2 years of their 
operation to date. Each of these 0-to-4” varicble-stroxe vertical triplex pump: 


To 
is driven by a 20-HP constant speed motor and fecds one 40,000-Ib. per hr. on 
boiler, with power consumption almost directly proportional to pump delivery. si 
The use of these pumps with unit feed systems eliminates the pressure and pla 
power losses associated with throttling-type feed-regulating valves. The pump the 
offers the advantages of feed system simplicity, efficiency and mechanical 

reliability for the small and medium boiler plant using medium and high 

24-hour poried showing the widely pressures, and for de-superheater feed service in even the largest power stations. Ge 
varying steam demands from bo I- 

ers fed by Aldrich-Groff Control- And at sea these same advantages have called for the installation of Aldrich- 


lable Capacity Powr-Savr’’ Pumps 


Groff "Powr-Savr” Pumps on more than 100 ships. 
in a large eastern brewery. 


Write today for bulletins and material giving full 
details, sizes and ratings of Aldrich-Groff Pumps. 


THE ALDRICH PUMP CO. Penna. 
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To end peak load difficulties, eliminate 
transmission hazards and get cheap 
power, commercial and industrial power 
plants are depending more and more on 


the internal combustion engine. 


Frequently, a Climax Engine and 


Generator has been the economical so- 


“For High Achievement 
in the Production of War Materiel” 


Climax 
Company 


| GENERAL OFFICES & FACTORY: 


“CLINTON, IOWA 


OFFICES: CHICAGO, ILL., DALLAS, TEXAS 
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Load Demands and Get 


Reliability and Economy 


of Operation with 


lution to many varied power problems. 


With Climax Generating Sets you 
bring the power to the load. This pre- 
vents many difficulties which necessarily 
Outages 


due to power transmission are eliminated 


accompany purchased power. 


. . Peak load difficulties and surcharges 
are prevented . . . Low generating cost is 
obtained, regardless of demand varia- 
tions .. . Ability to operate at most eco- 
nomical load is assured and complete 


independence is won. 


We are fully aware—that each power 


supply problem is an individual one and 


not solved by general theories. But the 


end result of every inquiry is to obtain 


2. At left is a Model R8I Climax 
Generating Set used to furnish power 
and light for a large municipality. 


low cost power with unquestionable re- 
liability. 

Guaranteed reliability and a reduction in 
total cost of power at the switchboard have 
been obtained time after time with Climax 
Generating Sets. Many of these Generators 
are functioning in municipal, private, insti- 
tutional, manufacturing and other power 
plants. Except for the standby units, they 
are furnishing all power required and, in 
many instances, are quickly paying for 


themselves out of savings made. 


Climax Generating Sets are avail- 
able in over 100 sizes and types from 300 
watt to 312 kva. 

Write Today to Climax for full details. 
Give load size and characteristics, nature of 
fuels available, auxiliary requirements and 


other particulars, 
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FOR THE 


ALLIES 


| "WOLVERINE. PRODUCES CONDENSER | 


TUBES IN THE FOLLOWING ALLOYS: 
» ARSENICAL BRASS “2 and 1” ALLOY 
ALUMINUM BRASS “76/22/2" | 
PHOSPHORIZED ADMIRALTY 
CUPRO-NICKEL “70-30” 


ARSENICAL COPPER 
“70 and 30" ALLOY 
“85 and 15"" ALLOY 
“2 and 1”" ALLOY 
MUNTZ METAL 


j 

we 


ADMIRALTY 
Fase 
yy. CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 
nan WOLVERINE TUBE DIVISION 
Seamless Copper — Brass 
1435 CENTRAL AVENUE DETROIT 9, MICHIGAN ~ 
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29% 


than ever 


NEW LOW IN. 


CONDUCTIVITY 
OVER THE 
FULL RANGE OF 
TEMPERATURES! 


CONDUCTIVITY “’K”* = Btu. per hr., per sq 


300 
MEAN TEMPERATURE °F 


3, 2,209,754 
4, 2,209, 752, 2,209,753, 
Pleas losses drop to a new low—fuel savings soar Patent Now, 2191-28 


to a new high — because the new, patented* Plant . . ONT 
Precision Molded process revolutionizes the natural ; 


insulation superiorities of 85% Magnesia! | 


per cubic foot density would have to be approximately 


REG. U.S. PAT. OFF. 
29% thicker than Plant Precision Molded 85% Magnesia 


weighing just 11 lbs. per cubic foot density! 85 y | MAGNESIA 


“THE DEPENDABLE STANDARD —MODERNIZED 


To give the same insulation result, material of 16.8 lbs. 


Here at last is unparalleled heat-insulating quality ' 
combined with unprecedented light weight! Here too 
are long-wanted advancements in uniformity, “ductile 
strength,” durability and swift, easy application! To 
help you utilize the revolutionary advantages of Plant 
Precision Molded 85% Magnesia in your war work, our 


engineering staff will gladly submit calculations and 


RUBBER & 4 : 
specific recommendations. Write Today for details aspestos CANCE 


_ OF SIZES AND 
THICKNESSES IN 


BLOCKS AND PIPE 
MAIN OFFICE: SAN FRANCISCO — F COVERINGS 


about this new standard of heat-insulation efficiency. WORKS 


Sales Offices in Los An- Factoriesin Emeryville, Manufacturers of Plant i 
eles, Wilmington, and San Francisco, and Red- Insulating Materials 
akland, Calif. ; distrib- wood City, Calif. and Mechanical Pack- = * 18-inch pipe size.) 
utors in principal cities. ings Since 1920 : 


POWER e November, 1943 “ 


¢ 
4 4 
| 
7 100 200 400 500 
| 
tup 


— 


OTHER VALVES 
from the 


CONTROL 
UNDER | 
VARYING LOADS « «> 

because of 
STREAMLINED FLOW 
AROUND THE INNER VALVE 


BUT! 


Type 8871 Pressure Reduci 
Valve; for use with liquids—e, 
pecially dirty liquids, like Bunker 
C fuel oil for example. No sliding 
fits; inner valve bolted to dig 
phragm for positive movement, 
Initial pressure up to 250 ibs, 
reduced pressure up to 200 Ibs, 
Bodies: iron, bronze or steel, 
Renewable inner valve and seo} 
ting, stainless steel. Sizes: "0 


Accurate pressure control under 
toughest working conditions and 
Cash Standard Type 34, Pressure 


maximum capacity when it iS Reducing Valve. For practical) 


Ii fluids. Sizes: /2°' to 12” ir 
needed most are standout results tighest initial pressin 


users of the "1000" valve get day Snheion 


in and day out. This performance [roller auides. roller bens 


— no lost motion. 


is made possible by the straight- Bodies: iron, bronze, steel. Trim: i 


iron, bronze, stainless steel. Ends: By, 
line flow through the separate con- ommonie 
trol chamber with its aspirating 

Smooth operation effect. This type of design is well 
awe worth your immediate investigation 


Accurate regulation i 
Elimination of failures as a solution to — perttcular 


— problem in the control of steam, 
No spoilage water, air, oil, etc. 

Maintenance needs 

ticall ~ 

Write for Bulletin 1000 US TELL YOU 

P P oe to get details on this ALL ABOUT IT le 

results Streamlined Valve for Cash Stenderd Type 1 ee 


«6A. W. CASH COMPANY 
"DECATUR, ILLINOIS” 
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BUTLER 


No water analysis necessary 

Definitely stops scale formation 

Positively causes the removal of old scale 
Stops foaming and priming 

Prevents electrolytic and oxygen corrosion 
Will not harden soft packing 

Will not corrode metallic packing 

Eliminates hand scaling, tube turbining 
Will maintain a proper pH value 

No long boiler shut down for cleaning 

No chemicals or Boiler Compound needed 


| De-Scalers used in accordance with our 
ctions will fulfill the above. 


Photographs show top and bottom drums of a 
830 HP Stirling Boiler operated at 2100 HP 
demand load equipped with De-Scalers. 


WITHOUT CHEMICALS 


KEEPING BOILERS PERMANENTLY FREE OF 


The Butler De-Scaler is a scientific method of controlling scale, 
pitting, corrosion and other conditions that become evident in the 
operation and maintenance of steam boilers. 


The Butler De-Scaler is composed of the elements of a galvanic ccll. 
It is an entirely self-induced action, which naturally does not require 
any daily attention. 


The submerged De-Scalers by their own self-induced action definitely 
removed all of the mineral scale-forming elements contained in the 
boiler water, preventing the formation of any new scale whatsoever, 
from that source. As a result of this action, we also have the gradual 
removal of all old mineral scale that may be in your boiler—regard- 
less of the thickness or type of scale. 


De-Scalers will prevent any and all types of electrolytic and oxygen 
corrosion not only in the boiler, but throughout the entire system. 
The Butler De-Scaler provides the most economical and efficient 
means of water treatment for all types of water.’ 


Send for booklet “Presenting Butler De-Scalers” 


cor 

{AND FOR GREATER BOILER ECONOMY HAS PLACED De-SCALERS IN THOUSANDS OF BOILERS 
ce; 

bs. Patented: other patents pending. Trademark Reg. U. S. Patent Office. 

— 

J BUTLER ENGINEERING CO., 926 MAGAZINE STREET, NEW ORLEANS 11, LA., U.S.A. 
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Distributors with Stocks and Service in Important Industrial Centers throughout the United States. 


Sport Representatives: WM. McDONAGH & SONS, 180 FRONT STREET, NEW YORK 7, N. Y., U.S.A. 
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OVER 300 LBS. PULL 
BEFORE FUSE EVEN 
STARTS TO MOVE/ 


HE “Loctite” Fuse Wedge took a pull of 328 
pounds before it started to move; the other fuse 
receptacle, 57 pounds (type “A” construction, too). 


EC&M Switches of large amperage capacity— 
both Type “A” Safety Switches, and Type “A” 
Knife Switches—have this LOCTITE Fuse Wedge. 
It can’t be lost—has no threads to strip—nothing to 
fall down across “hot” leads or terminals—is 
always available and easy to lock in position. 


The heavy fuse-pressure prevents wattage loss— 
eliminates corrosion, discoloration, deterioration 
and heating which cause unnecessary blowing of 
fuses—combats vibration which lessens pressure 
and allows fuses to creep out. 


Smaller sizes of EC&M Switches have fuse 
receptacles equipped with similarly efficient de- 
vices to insure high fuse-pressure. Ask 
for Bulletin 1300 for complete details 
on Safety Switches, Bulletin 1320 on 
Knife Switches. 


SAFETY KNIFE 
SWITCH SWITCH 


THE ELECTRIC. “CONTROLLER & MFG. 


Ohi te 
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Solves the Fute-Presuure 
stea. 
OPEN CLOSED 


BFOR 


UNDERGROUND 
STEAM LINES 


Ric-wiL, pioneer in the tile conduit field, has served the country’s needs on underground 
steam protection with outstanding leadership since 1910. Today, with material supply, 
production facilities, and plant personnel subjected to severe pressure, it is a point of 
pride with us that traditional standards of quality are being scrupulously maintained. 


In spite of heavy demands, we are well equipped to make quick deliveries on all sizes 
and types of Ric-wiL Tile Conduit, as well as on our complete line of Prefabricated 
Insulated Pipe Units . . . Conduit illustrated is Ric-wiL Standard Tile with filler insula- 


tion. Heavy duty Super-Tile and Cast Iron are also available for this type, and all are 
adaptable to single or multiple pipe systems. 


RIC-WIL TILE CONDUIT FOR OIL OR PROCESS LIQUIDS 


In this system, conduit is insulated from the exterior, but individual lines are 
not insulated from one another. A steam or hot water line can thus maintain 
temperature to keep liquids flowing in the other lines. Insulation is a 
diatomaceous earth lining, moulded and keyed to inside circumference of 
tile. May also be used with fibre insulation for steam heat, power and super- 
heated steam. Applicable to Super-Tile and Cast Iron. 


RIC-WIL PREFABRICATED INSULATED PIPE CONDUIT 


Completely factory-prefabricated units including pipe and insulation as 
specified are furnished in convenient 21 foot lengths for speedy installation. 
Conduit is helical corrugated, coated with asphalt and wrapped with asphalt- 
saturated asbestos felt. This system is also available for oil or process liquids, 
and is adaptable to overhead as well as underground installations. 


Mony other types of Ric-wil cond: © re available to meet individual requirements. Write for complete information, 
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PIPING 


NATIONAL VALVE & MFG. CO., Pittsburgh, Pao 


ATLANTA BUFFALO CLEVELAND CHICAGO a NEW YORK PHILADELPHIA 
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RING-FREE Motor Oil saves fuel 2 ways 


RING-FREE REMOVES CARBON. Carbon on 
pistons, rings, valves decreases motor efficiency— 
leads to loss of power—wastes fuel. Macmillan 
RING-FREE Motor Oil removes carbon while the 
motor runs! That means better 
motor lubrication and substantial 
fuel savings. 


RING-FREE REDUCES FRICTION. 
The 2nd thing RING-FREE does 
to save fuel is reduce motor friction 
fast! That releases more power to 
the drive shaft and really cuts fuel 
waste. Here’s proof: In 1094 
certified road tests, with various 
makes of owner driven cars, the 
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average saving of gasoline wa’ 1.3 miles per gallon 
after crankcases had been drained and refilled with 
RING-FREE Motor Oil. In many types of Diesel 
operations, as much as 25% reductions in operating 
costs (including fuel and mainten- 
ance) are reported. At the same 
time, oil consumption is reported 
decreased. Remember saving fuel 
is important — but beyond that, 
when it’s better motor lubrication 
that saves fuel it also means a 
reduction of motor wear. 


MACMILLAN PETROLEUM CORP. 


50W. 50th, New York; 624. Michigan Av., Chicago; 530 W.6th, Los Angeles 
Copyright 1943 Macmilian Petroleum Corp. 
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ON SKF BEARING 


®@ Built by 
DYNAMATIC CORP. 


As you visit one public utility after 
another throughout America, you'll see this 
500 h.p. at 1200 r.p.m. Variable Speed Dyna 
matic Coupling used as a variable drive for 
blowers and centrifugal pumps. But chances 
are you won’t see the bearings. The center 
of one of the SSSI" Spherical Roller Bearings 
is mounted directly under the center line of 
the field member and the driving ring, thus 
balancin, the magnetic forces exerted between 
the two members. Because this SG is 
inherently aligning, any slight misalignment 
in the setup will not cause difficulty in opera 
tion, so long as the misalignment is not suff: 
cient to cause interference in the air gap. 
Other S3US{P’s are busy on other vital loca 
tions, but you won’t see them. You know 
they’re on the job after you scan the produc 
tion records of the machines of which they 
are a part. 3977 


SiS” INDUSTRIES, INC., PHILA., PA. 
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BROS PROVIDES ECONOMICAL, 
RELIABLE and RESPONSIVE 
STEAM GENERATION 


In the capitol of the Nation’s richest. 


agricultural state, the Des Moines Co- 
operative Dairy Marketing Associa- 
tion operates Iowa's largest individual 
milk plant. Its processing runs into 
tonnage —an annual output of 2,250, 
000 pounds of butterfat — 66,000,000 
pounds of milk—2,700,000 pounds 
of dehydrated eggs. This kind of pro- 
duction calls for economical, reliable, 
responsive steam generation. 
Chart 


Note Uniform 
Steam Pressure 


Wayne Wheeler, chief engineer, 
reports these facts. In 1932 the orig- 
imal equipment was replaced with 
ads Bros 263 H.P. water-tube boiler. In 
1941 increased production demanded additional equip- 
ment and on the basis of nine years experience, Des 
Moines Co-op installed a Bros 3-drum, vertical-type, 
water-tube boiler, with water walls and clinker chills, 
4,045 feet of heating surface, equipped with a three- 
unit Bros Super-Spred Stoker. The original Bros equip- 
ment is retained as a standby. 


naintained through 


The record of Bros performance is detailed in the 
check list below. These facts and figures are worthy of 
study, worthy of comparison with your own operating 
records. If you have an immediate power problem 
of boilers or fuel feeding equipment, Bros can be of 
service with its single source of supply—its undivided 
responsibility for the complete job. Detailed literature 
on Bros boilers and spreader stokers is available. Write 


WM. BROS BOILER & MFG. CO. 


Minneapolis, Minnesota 


BROS PERFORMANCE CHECK LIST 
How does this compare with your present operation? 


Des Moines Co-op Dairy 


Marketing Association Your Plant 


‘Russ 100 to 200 

| per cent of rating with 

| no appreciable change 
in steam pressure. 


Loads 


Efficiency 


Average load during 
peaks 800 H.P. 


Average continuous ef- 
ficiency 73 per cent. 
No slagging or clinker- 
ing with Iowa al of 
approximately 9,900 

TU, 18% Ash. Ash 
Fusion Temperature 
2,150 degrees F. 


Good Resuits 
Burning 
Cheapest 
Local Fuel 


Low | Not one cent spent for 
Maintenance | maintenance since in- 
| stallation, June, 1941. 


x : 
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— 
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fer Load | 
| 
| 
en — | P ‘ 
STEAM GENERATING UNIT WITH 
943 POWER e November, 1943 261 


Type 
boiler 
pressu 


You've got to have the right design to start with — and 
then your shop must have the "know-how" that comes 
only from experience. 

At Buffalo Forge Company, where we've been building 
fans of all types for more than sixty years, this "know- 
how" is also a "know-why"—why certain blade shapes 
aly — Aman pd work better than others, why some rotors must be welded 
on correct installation and and some should be riveted —why a particular alloy steel 
Shite fer your ORBE cane — though it's hard to work and expensive — is worth it's 
cost on some jobs. 

The hundreds and hundreds of jobs where Buffalo Fans 
are supplying 24 hour-a-day forced and induced draft 
for the boilers of America have given Buffalo engineers 
experience in every Industry. 

The benefit of this accumulated experience is yours for 
the asking. 


BUFFALO FORGE COMPANY 


488 Broadway Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd. Kitchener, Ont. _ | 
mechanical 
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boiler 
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Type UX Multistage large horizontally 
split casing, axially and radially balanced 
boiler feed pump—capacities up to 1500 
GPM—pressures up to 1250 p.s.i. 


Type WC Multistage solid forged steel barrel 
boiler feed pump—capacities up to 3000 GPM— 
pressures up to 3000 p.s.i. 


COMPLETE COVERAGE 
in Centrifugal 
BOILER FEED PUMPS 


\ offers the power plant designer the 
most complete line of modern service-proven centrifugal 
boiler feed pumps. 


Type UB-2 two-stage horizontally split casing 
boiler feed pump — capacities up to 1500 GPM— 
pressures up to 450 p.s.i. 


This line includes horizontally split casing and solid 
forged steel barrel multistage pumps. 


Worthington’s position is unsurpassed on its prepared- 
ness to furnish the correct boiler feed pump built of the correct 
Type UQ four-stage horizontally split casing materials for any operating condition. 
boiler feed pump—capacities up to 1500 GPM— 
pressures up to 650 p.s.i. The types shown are but representative of the extensive 
Worthington line of centrifugal boiler feed pumps—many 


others are available. 


Electric Motor or Steam Turbine Drive 


\ Both the Navy E and Army-Navy E. Awards have been pre- 
\ sented to Worthington for speed and excellence in production. 


Type U two-stage horizontally 
split casing boiler feed pump— 
capacities up to 300 GPM— 
pressures up to 250 p.s.i. 


Type R single-stage horizontally 
tose UR six- stage horizontally split casing split casing boiler feed pump— 
boiler feed pump—capacities up to 750 capacities up fo 400 GPM—pressures 
GPM—pressures up to 800 p.s.i. up to 200 p.s.i. 


PUR, 
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: 
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INVASION ABROAD 
demands increased efficiency 


at home. To maintain peak 
production by TEXTILE 
equipment use... 


SINCLAIR 


LUBRICANTS... 
Lily White Oils reduce spin- 
ning loads and power loss at 
all spindle speeds. No-Drip 
Lubricants for top rolls resist 
throw under severe operating 
conditions. Bearing GreaseAF 
for plain bearings has the ad- 
ditional quality of being water 
soluble and neutral in color. 
Sinclair also provides quality 
oils for Knitting Machinery. 


Navy Photograph 


264 


(Write for ‘The Service Faétor’’—pub- 
lished periodically and devoted to the 
solution of lubricating problems.) 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY (INC.), 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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Expanding your production facilities? 


INSTALL DODGE-TIMKEN POWER TRANSMISSION EQUIPMENT 


Dodge Modern Group Drive in metal-working 
plant. Shafts mounted in Dodge-Timken bangers. 


Expanded production facilities usually 
mean extended power transmission lines. 


When planning new power transmis- 
sion systems specify Dodge-Timken line 
shaft hangers and pillow blocks. Then 
power will flow smoothly, steadily, un- 
interruptedly from source to job; power 
loss will be prevented; shafts will be 
protected against wear; radial, thrust 
and combined loads will be held in 
check at all times; lubrication needs 
will be minimized; there will be no 


leakage of lubricant, consequently no 
damage to product from this cause; 
maintenance will be reduced to the 
vanishing point. 


Make sure you have Timken Tapered 
Roller Bearings at every suitable posi- 
tion in the machines themselves, 
too; then power will be able to 

exert its force for maximum 
production at minimum cost. 
The Timken Roller Bear- 
ing Company, Canton, Ohio, 


7 jump on post-war © 
competition—redesign 


\.use more Timken 
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All of American’s Prints 
Are Ozalid Whiteprints 


At American Airlines they speak of “the whiteprint 
of things to come.” Here . . . print production is one 
hundred percent Ozalid—no blueprints. 


They’re making Ozalid whiteprints of their engi- 
neering and isometric drawings, weather reports, flight 
analyses, and office forms. 


What’s most important, they’re saving time, labor, 
and materials. 


WILL OZALID HELP YOU ALSO? 


If your drafting output has reached the point where to assign identifying colors to different departments, 
it would be more economical to do your own printmak- to distinguish checked from unchecked prints, ete. 
ing ... by all means investigate the savings possible 
with an Ozalid whiteprint machine. 


With Ozalid you can use cut sheets as well as roll 
stock. By ordering sheets cut to the size of your trac- 
If you have already installed expensive blueprinting ings, you can completely eliminate trimming waste. 
equipment .. . you can add a Dry Developing unit, 
which when used with your present Printer, will pro- 

vide all the advantages of Ozalid printmaking. 


With Ozalid you can use a wide selection of foils and 
transparent materials—an impossibility with other 
methods. You can employ these to reclaim the details 
of soiled or worn tracings . . . to make composite prints 


ONLY OZALID GIVES YOU THIS VERSATILITY . .. and duplicate originals to be used instead of the 


With Ozalid you're not limited to one-color reproduc- original tracings in subsequent print production. 
tions. You can make prints having blue, black, or All Ozalid Prints are produced in the same manner. 
maroon lines on a white background. This allows you Dry Development eliminates variations in production. 


These Ozalid features will give you a “head start” in production. 


PHOTOGRAPHS—COURTESY OF AMERICAN AIRLINES 


An Ozalid machine is clean, compact, When making design changes, it’s never Ozalid whiteprints of engineering and 
and may be installed in a corner of the necessary for the draftsman to redraw isometric drawings enable even inexpe- 
drafting room. Any inexperienced per- any lines which remain the same. Ozalid rienced workers to grasp production de- 
son can operate it. ALL prints are produced saves valuable time. Make a “duplicate origi- tails quickly. They are easier to read and 
in the same continuous operation which in- nal” of the tracing. Then, delete the obsolete check than blueprints and are preferred in 
corporates Exposure and Dry Development. sections with Ozalid Correction Fluid — and the shop and field. Pencil or ink notations 


No baths, driers, or plumbing connections. draw in the new design. It’s that easy! can be recognized immediately. 


WRITE FOR CATALOG AND SAMPLES OF OZALID WHITEPRINTS P.S. Some More Ozalid Users: 


1. Pratt & Whitney Aircraft Division 
2. United States Rubber Company 
3. Bethlehem Steel Company 
4. Emerson Radio & Phonograph Corp- 


5. Ford Motor Company 


6. Cramp Shipbuilding Company 
GENERAL ANILINE AND FILM CORPORATION ©, 
JOHNSON CITY, N. Y. 
an Aviation, 
OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 10. Boeing Aircraft Company 
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LARGE AIR CIRCUIT BREAKERS—All drawout-type 
breakers, rated 2000 amperes and above, are 
mounted in trucks for easy handling. 


DRAWOUT MECHANISM—A simple, built-in mecha- 

nism, acting like a ratchet jack, withdraws truck 
to test position where disconnecting devices no longer 
restrain it. This mechanism also returns the truck 
into full contact. 


REVERSING LINKAGE—Reverses the ‘‘bite’’ of the 
pawls on the rack to change the direction in which 
the drawout mech oves the truck. 


SOCKET FOR DRAWOUT LEVER—The lever for oper- 
ating the drawout mechanism is removed when 
not in use. 


SAFETY TRIP—Roller runs on a guide and prevents 

breaker being closed unless truck is fully inserted ; 
or in test position; or withdrawn. It also trips the 
breaker if an operator attemps to insert the truck 
with breaker closed. 


6 ) HANDLE FOR DRAWING TRUCK OUT OF HOUSING—When 

the truck has been moved to the test position, a 
pull on this handle releases the connected latch, 
allowing complete withdrawal. 


TRIP AND REVERSING LINKAGE HANDLE—Raising this 

handle trips breaker open. This action also sets 
reversing linkage in ‘‘drawout’’ position. Pushing 
handle down moves linkage to ‘‘insert’’ position. 


(8) TRUCK GUIDE—Guides, one on each side of hous- 
ing, keep truck straight as it moves in or out. 


( 9 ) RAILS AND WHEELS—Rails are grouted in the floor 
flush with the surface. Ball-bearing wheels allow 
truck to be drawn out with very little effort. 


DRAWOUT SWITCHGEAR 


Features identified above are concerned prin- are kept at hand to assure continuity of 
cipally with the action of moving an I-T-E service during inspection or maintenance 
truck-mounted circuit breaker into the periods, and spares must fit and act as neatly 
board or of drawing it out. There is some and positively as the trucks replaced. Many 
engineering to admire in the drawout ar- other features, besides the ones listed here, 
rangements for they mean safety to men and are standard in I-T-E practice. To have at 
equipment and they mean ease of moving hand a more complete presentation of them, 
a husky assembly. Manufacture must be send for Bulletin 4207—‘‘Multumite Switch- 
exact because, in many cases, spare trucks gear Assemblies, Drawout Type.” 


AIR SWITCHGEAR 


IMMERSED IN AIR ENCASED IN STEEL 


(CUl 


| | | | 
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BUCKETS AND ROTOR IN THE 


TERRY WHEEL TURBINE 
.. ALL IN ONE PIECE 


In the Terry Turbine the wheel is made from a single forging 
of special composition steel. The buckets are milled directly in 
the wheel. There are no parts to become loose or work out. Such 
construction makes for long life and low maintenance. 


ah 
i 


7 


—. 


This and many other features of Terry Wheel Turbine design 


are described in our Bulletin S-116. A request on your business 
letterhead will bring a copy. 


ABOVE: 250 H.P. 
Terry Wheel Turbine 
driving Induced Draft 
Fan. Unit is one of ten 
installed in a 
d-western plant. 


TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CON 
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PROPERTIES OF STANDARD CLASS war cl. PIPE* 
4 Wall Weight Int. 
t Area 


Pipe Outside 
Size Diam. Thickness per Foo 


FA SERIES 


LESSON 60 
PLY PIPING 


w ATER SUP 
The supply piping of a water cooling tower 4 84 
| is comprised of inlet and distribution piping. | 387 Ib 70.26 sa. in 
| The inlet pipin sncludes_ the external 19 51.9 Ib. 78.54 sq. | 
the water to the top of the tower and deliver 17.20” 0” 98.8 Ib. 201.06 od a i\ 
i am, The inlet piping 118.3 2594.47 | | 
| 


proper an 
i sth the tower equipment. 


| nished w! 
The distribution piping is an integral part | 
of the tower an composed of headers, 
laterals and the outlets for spreading the |: 2. Ex ernal vertical om a 
water evenly OVET the tower area 4 ye the | the distribution pipiné should be of such 
internal filling The design and construction size as tO provide normal friction losses. 
of this piping will vary with the manufacture, : 3. A careful stud shoul made of the 
type and size of tower aS well as with the}, size and len h of external supply line 
service requirements. alongside of the, tower: shorter this 
When selecting cooling tower for a given supply ine 
the following factors relative to the | 4 The distribution piping system anil d be : 
supply should ‘be consider of such design as to rmit considerab e || 
1. The number of vertical supply risers and : variation in water uantity circulat . 
the installation of valves should be such as_ |. without measurably decreasing its effec- 
to provide-necessary flexibility and control | tiveness. 
of the cooling tower | 5. The distribution system should be |, 
accessible for inspection and cleaning, 


for proper operation 
all conditions. 
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Fuses 
our Cupola Blower 
without 
Needless Shutdown 


; ...formerly we had an average 
| of two outages per month," 


ELECTRICAL MAINTENANCE SUPERINTENDENT 


KARL MOEHLMAN 
of Gisholt Machine Co., Madison, Wisconsin 


“From a production standpoint,” 
continues Mr. Moehlman, “probably 
the most important circuit in our plant 
is for a 50 horsepower, 220 volt, 3-phase 
motor operating a cupola blower. This 
blower simply must not fail, otherwise 
serious production loss occurs, involv- 
ing damage to critical material. 


“This particular circuit was blow- 
ing fuses at an average rate of twice 
a month, until we switched to BUSS 
Super-Lag fuses more than six months 
ago. Since the change, not a single fuse 
has been blown.” 


The 
10 FEATURES SUPER-LAG 
in the design of development in 
the FUSE-CASE the FUSE-LINK 
help make it pos- completes the job. 
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Can Mr. Moehlman’s experience at 
Gisholt suggest to you a way to elimi- 
nate needless production shutdowns 
due to fuses opening needlessly? His 
experience is like that of many others 
who have found that the long time-lag 
of BUSS Super-Lag fuses prevent need- 
less shutdowns due to harmless over- 
loads. Yet these fuses give you the 
protection you need when serious 
trouble occurs. 


Buss fuses require no maintenance 
or periodic inspection. They don’t open 
needlessly. If one opens, you can be sure 
some condition needs correction. When 
one opens, it requires less than 45 sec- 
onds to renew with an inexpensive link. 


Here is why BUSS fuses greatly 
reduce or entirely prevent needless blows 


The fuse case is designed to insure 
good contact on the link, even when 
the fuse is renewed by an inexperienced 


person —and it is so designed that vibra- 
tion or heavy overloads or the constant 
heating and cooling of the fuse will 
not permit poor contact to develop. 
Thus excessive heating, which causes 
fuses to blow needlessly, is prevented. 


The fuse link used is the famous 
“BUSS Super-Lag.” It has lag-plates at- 
tached to it. These give it a long time- 
lag so that unusually heavy starting 
current or other harmless overloads 
will not cause the fuse to blow. 


How to solve the “shutdown” problem 


Pass the word along that all pur- 
chase records dealing with circuit pro- 
tective devices should be immediately 
changed to call for BUSS Super-Lag 
Renewable fuses. Then, as fuses are re- 
placed or new installations made, your 
plant will automatically get the benefit 
of the carefree, trouble-proof protec- 
tion that BUSS Super-Lag fuses afford. 


BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo. 
Division McGraw Electric Company 
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Tempering St 


eel for Uniform 


Controlling Rate of Cooling and Final Temperature 


® Here is an unusual application 
of mechanical cooling provided by 
Carrier for a large manufacturer of 
all types of heavy industrial knives 
including planer blades and knives 
used in the processing of paper. 
All of today’s production must be 
speeded for war work. 

Carrier refrigeration helped to 
break a “bottleneck” by cooling the 


Carrier 


solution in the tanks in which the 


steel knives are quenched. A bright 
cherry red on entering the tank, the 
steel is cooled in the solution. The 
tempering solution is cooled by 
circulating chilled water through 
lead coils located in the tanks. 
Temperature in each of the tanks 
is controlled by thermostats which 
operate solenoid valves. 


Carrier’s experience in cooling 
fluids for industrial processing 
dates from the early years of thi 
century. If your plant has a pre 
duction problem in which contrd 
of temperature or humidity or the 
circulation of cleaned air may be: 
factor, Carrier can help you. Writ 
today for information. 
CARRIER CORPORATION, Syracuse, 


AIR CONDITIONING REFRIGERATION 


/ 
INDUSTRIAL TING 


FORTY-ONE YEARS 
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INDUSTRIAL 
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“Fire Power”’ is a two-edged force. 
\pplied by our weapons of war, it is 
driving the enemy nearer and nearer to 
complete defeat. Generated by combus- 
tibles in a vital war plant, “fire power” 
can cause crippling delays of war pro- 
duction in a dozen other plants. 


Cardox Fire Extinguishing Systems are 
helping assure plenty of effective fire power 
for our fighting forces by guarding against 
destructive fire power in plants producing 
such critical war products as: 


Airplanes, Airplane Parts, Armor 
Plate, Aviation Carburetors, Aviation 
Engines, Cold Strip Steel, Electric Power, 
Engine Parts, Forgings, Motor Fuel, Plas- 
tics, Processed Fabric, Rubber Products, 
Solvents, Tanks, Tank Engines. 


An extremely wide variety of indoor 
and outdoor hazards—large or small— 
can be efliciently protected by individu- 
ally engineered Cardox Fire Extinguish- 
ing Systems. By instant smothering of 
ire and cooling of combustibles through 
mass discharge of low pressure, low tem- 
perature carbon dioxide, they provide the 
all-important advantages of fast, com- 
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POW 


IS A LIABILITY 


plete extinguishment . . . without damage 
to plant and equipment by the extinguish- 
ing medium. 

Today Cardox is concentrating on 
(1) Fire Extinguishing Systems needed 
to insure more effective “fire power” for 
our Armed Forces; (2) plans to increase 
the efficiency of fire protection, both to- 
day and after the war. 

If you would like more information, 
write on company letterhead for Bulletin 


9113. 


CARDOX CORPORATION 
BELL BUILDING * CHICAGO 1, ILLINOIS 


District Offices in New York ° Washington 


Detroit + Cleveland «+ Atlanta + Pittsburgh 
Los Angeles 


San Francisco . Seattle 


How Cardox Systems 
Protect War Industries 


@ Timed discharges, as needed, through 
built-in piping systems . . . supplied 
instantly from a single storage unit 
holding tons (if required) of liquid 
Cardox CO:. 

@ Mass discharge of Cardox CO2 “knocks 
out”’ fire, by .. . 


@ Reducing oxygen content of the at- 
mosphere below the concentration 
mecessary for combustion, and . . . 


@ Cooling combustibles and fire zone 
below ignition temperature . . . 


@ Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 


CARDOX— CO, Systems with 
Enhanced Fire Extinguishing 
Performance 


A.Uniformity of CO2 characteristics. 


B. Extinguishing medium with uni- 
formly greater cooling effect. 

C. Accurate projection of CO2z through 
greater distances. 

D. Timed discharges, as needed, through 
built-in piping systems... supplied 
quickly from a single tank beidins 
tons of liquid Cardox COx2. 
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With materials shortages, the Packing 


but not without difficulties promoted by packings problems to a minimum. 


present conditions. To help 


Under these circumstances, knowing packings, 
how to get the most out of 
takes on new importance. 


hrough prop- packings last longer:— 


er packing, conserved wisely, machines 


BELMONT PACKINGS 


CONSERVE PACKINGS—When repacking, it may be found that a few rings of new 
packing inserted next to the gland may give added service. This will mean conser- 
vation of old packing retained in the stuffing box. 


LUBRICATE MOVING PARTS—Keep rods, shafts and plungers thoroughly swabbed 


with oil or grease to alleviate frictional wear on packing. Where practicable, install 
oil lanterns. 


CHOOSE SUBSTITUTE CONSTRUCTIONS — When material shortages make your 
desired type not instantly available, consult with your nearest Belmont distributor 
or with us for guidance on this question. 


REFER TO THE BELMONT CATALOG-—It’s an invaluable packing guide of com- 
plete information on packings for all services...it contains informative charts; 
clearly illustrates and describes every Belmont packing; and suggests varied packing 
styles from which to choose a substitute packing, if necessary. Write on your Com- 
pany letterhead for your copy. 


The Belmont Packing & Rubber Co. 


Butler and Sepviva Sts., Philadelphia 37, Pa. 


4 
—o— 
~« BELMONT- 


There’s a Belmont Packing for every service... 
Steam, Water, Oil, Gas, Air, Acid, Alkalis, and 
Ammonia. Forms include Rings, Coils, Spirals, 
Reels, Spools, Sheets, and Gaskets. 
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can be kept running efficiently at less 
Industry faces a difficult task—to supply cost. ‘Know How’ simplifies packing 
Industry with packings so vital in our’ _ difficulties; points the ways oe 


means 
War Effort. Naturally this is being done, 


to conserve vital packings; and, reduces 
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lmont Packings, as a service 
— packings to you, suggest below ways to make your 
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BURGESS $ 


Burgess Snubbers in the War 


The Snubber Bulletins which appear on this page have not often 
shown naval vessels, army power piants, OF other direct war appli- 
cations. Photographs of such installations are usually difficult or 
impossible to obtain under the necessity for wartime secrecy, but it 
is possible to show some of these units, most of them developed to 
meet a specific need of the Army oF Navy. 

The picture at the right shows a number of Burgess products 
designed for special service since the beginning of hostilities. Most 
of these are intake silencers, the four units across the bottom of 
the picture being the only exhaust units shown. The exhaust units 
are engineered on the well-known Burgess snubbing principle, 
while the intake units generally utilize other patented Burgess 


acoustic constructions. 


Test stands at Cooper- Bessemer Grove City plant 
equipped with Burgess Snubbers. 


QUIETING TEST 
STANDS’ EXHAUSTS 


Engine manufacturers with large num- 
bers of engines running on test simultane- 
ously have an unusually difficult problem 
of exhaust noise quieting. In one plant 
draftsmen were forced to work in a con- 
stant roar of noise because engines were 
exhausted into an areaway bel 
the mufflers used did not provide sufficient 

ing. The installation of a row of 
Snubbers on these engines solved 


The difficulty of controlling exhaust 
noise on test stands is complicated by the 
fact that flexible couplings and other tem- 

rary hook-ups mean that a 
pipe length cannot be maintained for every 
engine under test. Therefore. old-style 
exhaust mufflers often vary greatly in the 


degree of silencing which they provide. 
i { exhaust 


devices on these test stands 1S 


quieting 
that they must not in any way impair the 
operating efficiency of the engine. effi- 


ciency were interfered with, the engine 
would not be undergoing a fair test. 

It is significant, therefore, that 4 great 
many engine manufacturers have equipped 


* * * 


MINE SWEEPER The YMS-241 is one of twelve mine sweepers 
ny. It will be used 


R being built by the Tacoma Boatbuilding Compa 
mine fields for larger and more 


to clear safe channels through 

heavily armored craft. 
Burgess Exhaust Snu 

these boats, as well as a Burgess Acousti- Booth 
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stands with Burgess 


Waukesha, Hamilton, Buda, 
Fairbanks- Morse, and 
ngine manufacturers have in- 


stalled Burgess Snubber 


bbers and Intake Silencers are used on 
n the engine room. 


SPECIAL WARTIME 


BURGESS SILENCERS 


with types of applications 


PATROL VESSELS, 
one VESSELS 


ant 


COMBAT 


TRANSPORTS oF various ets 
CARGO SHIPS 
CRATE 
an PATROL WESSELS 


LANDING 


SUBMARINES. 
end PATRON WESSELS 


PATROL VESSELS ond OTHER 


maven CRAFT 
OF TYPES 


vissts Comsat 


AOADED TRANSPORTS ond COMBAT 


stand exhausts. 
This is another example of the way in 


which Burgess Snubbers have been able to 


The Cooper-Bessemer 
meet stringent requirements for quiet, be- 
cause they can be installed without regard 
to exhaust pipe length. or location. 


3--BURGESS BATTERY CO. 


OMPANY — 2823-L W. Roscoe Chicago 18, U.S.A. 
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is virtually im- 
possible in a Badger Self-Equaliz- 
ing Expansion Joint. 

To begin with, the exclusive 
ALL-CURVE corrugations of this 
carefully engineered joint distribute 
and absorb evenly the normal 
stresses caused by expansion and 
contraction. . . . There is no ten- 
dency of stresses to localize, as is 
the case with corrugations having 
straight sides, angles or “‘junctions.”’ 


But the Badger advantages do 
not stop here. . . . The Badger cor- 
rugations have the extra support 
of specially designed Badger ALL- 
CURVE Equalizing Rings. These 
rings not only control or direct the 
flexing, but keep it within prescribed 
limits. When temperature and pres- 
sure become high, the Equalizing 
Rings ‘‘close ranks’’—stand 
shoulder-to-shoulder to form a solid 


wall of reinforcement.* They pro- 
vide a margin of safety far beyond 
maximum requirements, and also 
assure long metal life by guarding 
against excessive flexing movement. 


Directed Flexing— ALL-CURVE Corru- 
gations — Packless Design — One-piece 
Construction of corrugated member (from 
a single piece of Copper or Stainless Steel 
tubing)—Special Methods of Forming 
and Heat-treating . . . read about these 
and other Badger Corrugated Expansion 
Joint features in our FREE BULLETIN 
No. 100. 


BADGER SELF-EQUALIZING EXPANSION JOINT 
of either Copper or Stain- 
less Steel for longer traverses and high pres- 
sures. Non-Equalizing (packless) type—with- 
out rings also available for pressures up to 25 
pounds and traverses not exceeding 1%”. 


E.B. Badger & SONS CO. 


75 PITTS STREET, BOSTON, MASS. 
AGENTS IN PRINCIPAL CITIES 


BADGER CORRUGATED EXPANSION JOINTS 


IF ITS BADGER-MADE IT’S GOT SOMETHING! 
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to your particular yard and 
building requirements 


@ Like the tailor in your favorite department 
store,— Bartlett-Snow engineers can give you 
all the advantages of “made-to-order” coal 
handling at “ready-to-wear” price and delivery. 

You see,— we've studied scores of our most 
outstanding installations, taken the best ideas 
from these “best” jobs—and—with more than 
40 years experience in this work, developed, 
and completely engineered, a group of “ideal” 
coal handling arrangements for different sizes 
and types of large, medium and small size 
power and boiler plants. 


Each of these systems represents an actual 
installation of proven fitness for that size and 
type of plant. Like the suit they can be altered 


easily, to meet a variety of yard and building 
requirements. They combine maximum depend- 
ability, with low maintenance and low oper- 
ating costs. They involve a minimum of 
“starting-up” adjustments—and— because the 
major design and engineering work has already 
been completed, they minimize the charges for 
new engineering — save the purchaser money! 


A letter for more details involves no obliga- 
tion, or, send for a copy of our Bulletin No. 83. 
It contains much information of interest to 
every Works manager, engineer, or power plant 
superintendent.— Coal Handling Department 
—The C. O. Bartlett & Snow Company —6205 
Harvard Avenue, Cleveland, Ohio. 


BARTLETT-SNOW COAL HANDLING 


CENTRAL STATIONS and INDUSTRIAL BOILER PLANTS 


RACK HOPPERS + SKIP HOISTS * BUCKET ELEVATORS + BELT CONVEYORS 
INS AND BUNKERS + WEIGH LARRIES + FIELD STORAGE * ASH HANDLING | 
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If you are now considering this change-over—if you have space 
limitations—if you want a system that will fit in with your present 
structure—it will pay you to install 


FAIRFIELD 


SILO SYSTEM 


Fairfield provides a complete system for the handling and storage 
of coal—from car to silo to stokers or pulverizers—all automatic. 


The Silos can be furnished in 
capacities from 100 to 500 
tons depending upon diameter 
of silo—l2 to 24 feet. Made 
of vitrified tile they do not 
use critical materials needed 
for the war. Being located 
outside of boiler house and 
requiring very little space 
they do not interfere with 
light and ventilation. and 
eliminate dust in the boiler 
house. 


Convert your Plant Coal 
THE MODERN WAY 


In view of the increased shortage of fuel oil, due to the vast 
quantities being diverted to speed-up our war activities, many 
plants have already converted their plants to coal. 


BUCKET ELEVATOR 


LADDER © SAFETY CAGE uve 


HOPPER GRATING 


ii tit 


Our catalog shows numerous Fairfield installations and plan 
drawings of each. Write for one—look it over—we'll be glad to 
have one of our engineers call and discuss the application of 4 
Fairfield Silo System for your plant. 


THE FAIRFIELD ENGINEERING CO.- MARION, OHIO 


BUILDERS OF COAL AND ASH HANDLING EQUIPMENT 
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WHOLE TRAINLOAD OF ‘COPPER- 


@ Conserves 
more than 52 
pounds of 
copper. 


Saves water. 


Amazing 
endurance to 
both use and 
abuse. 


Corrosion 
resistant. 


Fewer parts. 
Shipping 


4 


Fifty freight cars, each carrying 80,000 pounds, 
approximates the amount of copper being saved 
annually* by the new Sloan VICTORY Flush Valve 


Here is the Valve that really saves criti- 
cal material. More than 514 pounds of 
copper per valve is now diverted to di- 
rect war uses. 


This amazing reduction in the use of 
precious copper was brought about 
through the use of malleable iron and 
plastics for component parts of the 
Valve. All malleable iron parts are at- 
tractively finished with a baked-on pro- 
tective coating both inside and out— 
and a plastic sleeve now lines the iron 
body to provide a smooth, wear-resist- 
ing surface for the moving parts. 

While the Sloan VICTORY psec 
Breaker is all-plastic, no change 
made in the functional design of€the 


original Sloan V-100-A which was the 
first vacuum breaker to be approved 
by the N.A.M.P. Its outer shell, now 
of transparent plastic, permits visual 
inspection, thus assuring the ultimate 
in protection against back-syphonage. 

In the new VICTORY Valve, the 
Sloan Valve Company has applied its 
every resource to produce a high qual- 
ity flush valve and vacuum breaker 
which, in cooperation with the War 
program, uses the irreducible amount 
of precious copper. 

Remember: it is patriotic to specify 
Sloan—the flush valve that uses the 
least amount of critical metal. 


*(based on 1942 production figures ) 


weightreduced SLOAN VALVE COMPANY 
by 22 pounds. 2 4300 West Lake Street, Chicago, Illinois 


LOAN 


RY bp FLUSH VALVES 
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@ The magnitude of the War Department Pentagon Project 
at Arlington, Va., is best visualized by such facts as: provides 
working quarters for 40,000 employees; has nearly nine miles 
of corridors; has six large cafeterias. 

Chief Architects: George E. Bergstrom and David J. Witmer. 
Cc Iting Engi : Charles S. Leopold. 

Plumbing Contractor: Fred Brutschy Co., Inc. 


WAR DEPARTMENT'S NEW 


PENTAGON BUILDING 
World's Largest Office Building 


Installs 


WATROUS FLUSH VALVES | * 


3,004 Watrous Flush Valves will bring to the new possible when each valve can be adjusted to the actual 


War Department Pentagon Building the “all-out” water requirements of the fixture on which it is 

water and maintenance saving performance for installed. 

which Watrous Valves are famous. Here in the For detailed information on the new “V” model 
world’s largest office building these valves will Watrous Flush Valve, which is now available for 

demonstrate the tremendous extra savings that are essential applications, write for Bulletin No. 858-W. 


THE IMPERIAL BRASS MFG. CO., 514 South Racine Ave., Chicago, Ill. 


@ 3,004 Watrous Majestic Flush 
Valves are installed in the Pen- 
tagon Building as shown in these 
two views. 


Ld 


Flush Valves 
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ALABAMA POWER COMPANY 


BUYS A SECOND AMERIC AN CRU CHER 


IGHLY satisfactory operating experience with 
H the first crusher installed back in June, 1929, 
guided the Alabama Power Company’s engineers in 
selecting a second AMERICAN Type 38-S Crusher 
when load conditions at the Gorgas, Alabama, plant 
called for more coal crzshing 
capacity. 

According to the report the 

total cost of maintenance 

on the initial AMERICAN 

Crusher over a service period 


Above: View of Gorgas Steam Plant . guaseet 
of Alabama Power Company. 


Below: Original American Type 38-S 
Crusher installed at Gorgas plant; 
capacity 200 tons per hr. 


for Low Cost Coal 


of 14 years at this plant was less than $2000. 


The money saving experience of this busy utility plant 

is being duplicated in scores of industrial plants and 

central stations where AMERICAN Crushers—used 
in either stoker or pulver- 
ized coal burning — are 
reducing total fuel costs 
from 24 to 8%. 


AMERICAN Rolling Ring 
Crushers differ from other 
centrifugal crushers in that 
their housings are heavy 
steel castings, reinforced 
with ribs making them un- 
breakable from any crush- 
ing strain. Material to be 
crushed is struck by rings 
in suspension which shatter 
and distribute the coal be- 
fore it reaches the breaker 
and grinding plate. By a 
simple adjustment of the patented grinding 
plate (made of manganese steel to insure 
long wear) run-of-mine or lump size is 
reduced to proper size in one operation. 


AMERICAN Ring Crushers have capacities 
of 25 to 500 tons per hour, are built special 
for each installation and guaranteed for def- 
inite performance. Let AMERICAN Crush- 
er engineers cooperate in getting better coal 
sizing and lower steam costs in your plant. 


Write For Free Data 
Book On Coal Sizing 


AMERICAN PULVERIZER COMPANY MACKLIND AVENUE 


ORIGINATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS 
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One plant that regularly had 
two or three bearing failu 
month writes us, 
had only one bearing fail 
in five years since usin 
_ LUBRIPLATE”... another writes, 
“Pulled our ball bearing 
temperatures down from 170° 
to I30°F’’. .. still another, “ 
LUBR:iPLATE cost $1.50 a poun 
_ we could still afford to use it 


7 FACTS ABOUT 


BALL BEARING LUBRIPLATE LUBRIPLATE 


1. LUBRIPLATE produces an ultra 
Over a period of years this outstanding grease type lubricant has reflected smooth, wear-vesisting bearing sure. 


superior performance on the general run of ball and roller bearings oper- 2. LUBRIPLATE reduces friction, thu 
lowering maintenance and power costs. 
ating under normal conditions at speeds up to 5,000 R. P. M. and temperatures 3. LUBRIPLATE vesists vust, correse 
r 300 and pitting. 4. Most LUBRIPLATE 
degrees products are white, LUBRIPLATE 
sures clean lubrication, 5. LUBRIPLAT 
Long time users of BALL BEARING LUBRIPLATE everywhere attest to 
its superiority in providing cool and quiet operation — protection against 6. LUBRIPLATE is, gcomomical~a bi 
corrosion, and of major importance, substantial reduction in bearing replace- Pe igh fluid’ and grease 
ment costs. ever 


Write today for your copy of Bulletin No. 1-43 containing valuable data 
on the lubrication and care of anti-friction bearings. 


LUBRIPLATE DIVISION 
FISKE BROTHERS REFINING COMPANY 


Newark, N. J. SIN CE 1870 Toledo, Ohio 


DEALERS FROM COAST TO COAST 


LUBRIPLATE 


THE MODERN LUBRICANT that Brogressive. weit" 
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THESE APPLICATIONS 


Here are just a few of the temperature 
points where Foxboro Recorders can give 
you valuable “inside” facts: 


ATMOSPHERIC TEMPERATURES 

i BOILER BLOWDOWN 

BOILER MAKEUP 

} BUNKER OIL STORAGE 

ECONOMIZERS 
FEED WATER LINES 

FLUE GAS 

HEAT EXCHANGERS 

HOT WATER LINES 
SUPERHEATERS 
DESUPERHEATERS 
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about Your Production! 


Get revealing RECORDS of 
your process temperatures! 


Somewhere in your plant, is an unknown tempera- 
ture fluctuation preventing high production efficiency 
from becoming even higher? The true facts about tem- 
perature often will reveal how entire plant production 
can be improved. 


Get these important facts, continuously and inex- 
pensively, by installing automatic temperature re- 
corders at every critical point. Get them accurately 


and dependably by specifying Foxboro Temperature 
Recorders! 


Foxboro Temperature Recorders are precision- 
engineered to meet toughest industrial needs for 
accuracy, endurance and trouble-freedom. Their ultra- 
sensitive thermal system reacts instantly to slightest 
temperature changes. Their light, strong recording 
mechanism “writes it down”, day-in day-out for years, 
without attention except routine chart replacements! 


Write for Bulletin 198-2 containing the full story of 
these automatic watchmen for your temperature 
operations. The Foxboro Company, 68 Neponset 
Ave., Foxboro, Mass., U. S. A. Branches in principal 
cities of United States and Canada. 


BOR 


REG. PAT. OFF. 


TEMPERATURE RECORDERS 
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By any Power 
Plant Engineer 


THIS UP-TO-THE-MINUTE 
24-PAGE MANUAL ON COOLERS FOR 


ENGINE JACKET WATER 
Gears SMALL VAPOR CONDENSERS 


; ee SS Machine Tools and wherever oil, water or other 
OIL PUMP liquids are circulated for heat 
TYPES “CP” AND "CF SYSTEMS 
You'll keep this informative manual on your 
desk for frequent reference to its practical, help- 


ful data and illustrations BN YOUR WAR 
PRODUCTION AND POST-WAR PLANS. 


CONTENTS INCLUDE: Special assemblies 
for individual conditions; shortcuts to cleaning 
and inspection; useful performance data, for- 
mulae, curves; maintenance of continuous per- 
formance; avoiding stagnant areas; special baffle 
arrangements; flexible mounting, vent and drain 
provisions; diversified nozzle arrangements; 
proper selection of materials and: many other 
vital subjects for constant reference. 


ROSS HEATER & MFG. CO., Inc. 


Division of AMERICAN Radiator and “Standard” Sanitary Corporation 


GENERAL OFFICES AND PLANT 
1415 WEST AVENUE BUFFALO 13, N. Y. 
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MANUAL = MAIN SOLENOID 

VALVE VALVE 
TYPICAL FIREYE INSTALLATION FOR AUTOMATI- 
CALLY IGNITED OIL BURNER 


Monitors oil, gas, pulverized coal burners electronically. \ 
Instantly detects flame failure, cuts off fuel supply. 


Controls Every Flame—positively observes even blue transparent gas pilot flame— 
is the only photoelectric safeguard sufficiently sensitive for use with all fuels and 
for monitoring pilot, main flame, or both. 


Acts Instantly, Dependably—is the only control that detects flame failure entirely 
by direct observation of the flame itself. All other control methods rely wholly or 
partly on temperature, electrical conductivity or other indirect and, therefore, less 
positive flame characteristics. 


Provides Completely Automatic Control—is used alone for control of manually 
ignited burners, to turn off both main and pilot valves and sound an alarm; or, 
when burner is automatically fired with Program Relay Type R25, to provide 
desired sequence of fuel pump and valve operation. 


For complete information, write today for Catalog 50 


fireye BOILER FEEDWATER CONTROL 


Floatless . . . Maintenance-Free . . . Electronic 


@ Maintains Desired Water Level Automati- 


cally. 


@ Instantly Cuts Off Fuel Supply and Sounds 


Alarm at Low-Water Danger Point. 


PRESSURE SWITCH 
OR OTHER MOTOR 
CONTROL 
@ Fireye Boiler Feedwater Control operates 
electronically, contains no moving parts to 
wear out or fail in operation, is simple to 
install—at last makes available to the aver- 
age power plant completely automatic con- 


TO FUEL 
SUPPLY, 
MOTOR, —— 
OR VALVE 


trol—at low cost. 
OR VA 
Write today for Catalog 51 ac 'SubpLy 
Probe Fitting 
Electronic Control 
Typical FIREYE Installation For A ic Boiler Feed 


Control And Low-Level Safeguard 
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HEAT INSULATIONS 


Selected FOR NEW POWER PLANT OF mIDIANA SERVICE CORPORATION 


The Ft. Wayne area is today one of the nation’s 
leading centers of industrial activity. To meet the 
greatly increased demand for power, industrial 
and domestic, the Indiana Service Corporation 
found it necessary to erect a new, thoroughly 
modern plant of high production efficiency. 


Use of Carey Hi-Temp and 85 % Magnesia Heat 
Insulations on the pipes and equipment of this 
plant—as well as its use by many other large 
utilities the country over—is significant of the 


nationwide Carey reputation for quality and de- —7~ ' NKLER 


“1: Boiler in modern power plant of Indiana Service Cor- Th 
pendability. poration, Ft. Wayne, pa Carey Heat Insulation ap- how 


Tough, durable Carey Heat Insulations insure plied by Asbestos Insulation & Roofing Co., Ft. Wayne. 
high efficiency . . . reduce fuel consumption to Whatever your insulation problems, you'll find 
a minimum . . . make waaay highest kilowatt the answer in Carey Heat Insulations. For com- 
output at lowest cost. plete information, write Dept. 16. 


‘THE ‘PHILIP “CAREY MFG. COMPANY! 


? Dependable Products Since 1873 


Lackland CINCINNATI, OHIO 
IN CANADA: THE PHILIP CAREY COMPANY, LTD. . * OFFICE AND FACTORY: LENNOXVILLE, P. ¢ 
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HEY’VE LICKED THE FUEL OIL PROBLEM 
WITH WINKLER STOKERS 


THE ROLL CALL OF WINKLER STOKER USERS READS LIKE A 
BLUE RIBBON LIST OF AMERICAN INDUSTRY. A FEW ARE: 


Allis-Chalmers Company e New York Life Insurance Company e Coca-Cola Bottling Co. 
Firestone Tire & Rubber Company e American AirLines e Koppers Coal Company e Pepsi- 
Cola Bottling Company e Curtiss-Wright Corporation e P. Lorillard Company e U. S. Navy 
U.S. Army e U.S. Army Air Corps e U.S. Department of Agriculture e Bell Telephone 
Company e Owens-Illinois Glass Company e Cadillac Division of General Motors e National 
Gypsum Company e Douglas (Aircraft) ¢ Cessna (Aircraft) e Vick Chemical Company 
McQuay-Norris Manufacturing Company e New York State Electric & Gas Corporation 


The fuel crisis has given to stoker-firing the job of keeping America in production! Coal 
has always been the low-cost, plentiful fuel. Now, with Winkler Stoker firing, it becomes 
an automatic fuel also. 


A Winkler Stoker gives you labor-saving heating ... greater steam production ... all for 
less money. The combination of cheaper stoker coal and Winkler Stoker efficiency liter- 
ally pays a profit by substantially reducing operating expense. 


Only the Winkler Stoker has the famous Inter-Planetary Transmission—a design which 
develops tremendous driving power. Foreign matter in the coal which ordinarily might 
mean a stalled stoker is crushed without interrupting service. It is the only fully auto- 
matic stoker transmission—with no 
shear pins to replace or switches to re- 
set in case of an overload. . : 

Medium capacity 

In every detail, the Winkler Stoker winkler Commercial 
is a husky, rugged unit—built to last Stoker 
under the most adverse boiler-room 


NKLER INTER-PLANETARY TRANSMISSION conditions. 
The only fully automatic stoker Complete engineering service—write to 
vansmission—guaranteed for three years. the factory for information 


KLE 


U.S. MACHINE CORPORATION LEBANON, INDIANA 
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EHRET’S 85% MAGNESIA and many other Ehret 
heat insulating materials are fully treated, both 
as to selection and application, in the 176-page 
Heat I lati Handbook. It will be furnished, 
without obligation, to those interested in getting 
the most from their thermal insulations. Write 
today for your copy. 


EHRET MAGNESIA 
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and for INSULATION ... Maggwesia 


Be they the crude barrel-stave 
variety of the boy who makes 
his own, or the beautifully lam- 
inated products of the profes- 
sional ski-maker, wood is the 
material of which skis are 
made. Time has shown that 
for lightness, strength, resil- 
ience, workability and other 
physical characteristics, wood 
is the one best material for the 


purpose. 
Likewise, in the field of pipe 


MANUFACTURING C0 
VALLEY FORGE, PENNA. 
..-THERE IS AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL ARE 


and boiler insulations, there i 
but one material that has been 
proved through more than hal 
a century to be best suited fe 
such services — namely, 85% 
Magnesia. Its time-defying hig 
thermal efficiency and its abil 
ity to withstand the hazards 
industrial use have made it the 
Standard Insulation. 


It will pay you to continue 
specify Ehret’s 85% Magnesi 
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YOUR PLANS FOR TOMORROW 


‘ 


TO INCLUDE 


Through the exigencies of war, today’s new developments have 
already been thoroughly tested and proved for your use tomorrow. promt ATE GROVE contTRoLs 
Veritable years of experience have been condensed into a concen- FOR GREATER ACCURACY IN 
tated period of a comparatively few months. As a result tremendous HANDLING AIR, GASES & FLUIDS 
engineering advancements have been perfected rd Grove in the * AIR, GAS & STEAM PRESSURE REDUCING 
pressure and flow control of air, gases and fluids. In consequence 

you will be better able to design new economies and greater 


* AUTOMATIC REDUCING & STOP VALVES 
efficiencies into your operations. Before drafting any plans, consult * FLEXIBLE TUBE TYPE VALVES 


Grove Engineering concerning your specific needs or problems. * COMPLETE PRESSURE CONTROL SYSTEMS 
Ask for full information on Grove Pressure and Flow Controls. 


* 


SIMPLICITY 
ACCURACY 


GROVE R E G ULATO R C O M P AN Y 


1190 - 67TH STREET, OAKLAND (8), CALIFORNIA 
BRANCH OFFICES: 5644 NAVIGATION BLVD., HOUSTON (11), TEXAS © 30 ROCKEFELLER PLAZA, NEW YORK CITY (20), N. Y. 
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ABRUPT LOAD CHANGES FROM 
10,000 TO 80,000 POUNDS STEAM 


UNIFORM PRESSURE MAINTAINED 

REPORT OVER 88% EFFICIENCY 


DeTROIT 
ROTOGRATE 
STOKER 


* 


* 


Steam Generator and Detroit RotoGrate 
designed for: | 
75,000# hr. continuous capacity 450# pressure « 
500°F-present steam temperature 750°F-future 
steam temperature + 250°F-air for combustion : 


Heating Surfaces: 

Boiler—7050 sq.ft. * Water walls—262 sq.ft. (pro- 

jected area) * Superheater — 693 sq.ft. (present 

grea), 1655 sq.ft. (future area) + Economizer — > 
3696 sq.ft. * Air heater—6540 sq.ft. CLEARING GRATE MOVES FORWARD 
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ar J. |. Case Company 


Tractor Works—Racine, Wisconsin 


J. 1. Case Company have purchased nine 

DETROIT STOKERS for their various plants 

since 1913. This repeat business through 
the years is significant. 


Investigate the recent development for greater Economy in the Produc- 
tion of steam. The RotoGrate combines all the advantages of suspension 
burning with a forward moving grate. Ashes are continuously discharged 
at the front of the boiler. No clinker troubles. Operation is smooth 
and uninterrupted and requires an extremely small amount of power. 


Write now for Literature 


DETROIT STOKER COMPANY 


General Motors Building °¢+ Detroit 2, Michigan 
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PRIMARY 
cons i) EXHAUST DAMPERS 


RECIRCULATING 
DAMPERS 


\ DisTAIBUTING 


SECONDARY TUNNEL 


ELEVATION 


PRIMARY TUNNEL 


Proportioni 
Louvre Domp 


Exact Temperatures and Humidities Prevent 
Spoilage of War Foods During Processing 


Streamline Johnson versatility was never better dem- Proper humidities are maintained by 
Diaphragm 


Stanes Vales ; onstrated than in the dehydration of foods. positioning the Return Air and Exhaus 
Here again, Johnson Wet-Bulb and Dry- | Dampers No. 3, as required, through pis 
Bulb Controls maintain the optimum air — ton-type damper motors, operated by 
conditions for the proper processing of | Johnson Wet-Bulb Controller No. 4. 

foods, so necessary to the successful prose- 


Final dry-bulb temperatures, as require! 
by Government standards, are maintained 
J In the above view, Johnson Insertion __ in the secondary tunnel through the com 
: Thermostat No. 1 controls Diaphragm trol of normally closed Diaphragm Val\: 
Steam Valve No. 2 to maintain the desired No. 5, operated by Johnson Dry-Bulb 
dry-bulbtemperatureintheprimarytunnel. | Controller No. 6. 


cution of the war. 


« Johnson Controllers are used, too, for the control of other food processing 
ot accessory equipment such as caustic peelers, etc. 


ORNSON Femperatiie and 
See Conditioning Cont-ol 


JOHNSON SERVICE COMPANY, MILWAUKEE 2, WIS.- DIRECT BRANCHES IN ALL PRINCIPAL CITIES 


Wet-Bulb 
Attachment 
for Thermostot 
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“AWING WOOD AND SAYING 


Billet saw preparing ma- 
terial for steam drop 
hammers at Vogt 


‘fand keeping WAR PRODUCTION 


‘EMOVING FASTER FOR VICTORY 


PRODUCTS HAVE 
| We’re attending strictly to business here at Vogt’s and GONE TO WAR 
ed quickening the tempo of War Production without fuss DROP FORGED STEEL VALVES 
ed or feathers. Vogt Products for Power Plants, Chem- cael Sinai 
ical Plants, Oil Refineries, Ship Yards, Powder Plants, Oe LANT EQUIPMENT 


* 
WATER TUBE BOILERS 
* 
ICE MAKING AND 
REFRIGERATING MACHINERY 


. Synthetic Rubber Plants, etc., are being delivered 
inever increasing volume to meet the require- 


ments of the War Program FOR VICTORY! 


* 
HEAT EXCHANGERS 


— 
HENRY VOGT MACHINE CO. 
/ LOUSVILES, 


Branch Offices: NEW YORK PHILADELPHIA CLEVELAND CHICAGO. DALLAS 
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teT METALOCK perRMANENTLY REPAIR You; 


DAMAGED CASTINGS 


(CRACKED OR BROKEN) 


A typical example of Metalock re. 
pair on diesel main frame, cylinder 
wall and combustion chamber. 


PROVED NEW COLD PROCESS SAVES COSTLY DELAYS OR COMPL 
SHUTDOWNS—AVOIDS NEED FOR NEW EQUIPMENT 


frames 


METALOCK & MASTERLOCK 
ARE USED TO REPAIR: 


All castings of steam, gas, gasoline, 
electrical, and diesel equipment: heavy 
including those of punch 
presses & power hammers; crankshaits, 
shafting: flywheels: pumps of all pres- 
sures; sectional boilers; laundry equip- 
ment; steel members; defective sections 
removed. Special attention to wrecks. 


Metalock cold process for quick, money-saving repair of da 

aged castings has proved successful on all pressures and ten 
peratures up to color point. Practically all repairs permaner! 
—many guaranteed for life of casting whether iron, steel, bras 
or aluminum. Metalock uses no heat—renews strength wit 
safety factor, stops leaks, redistributes stresses, eliminate 
stress points. Successful repairs made for Standard Oil, Eat 
man Kodak, Du Pont, Hartford Steam Boiler & Inspection Co 

pany, General Motors and hundreds of others. Send in letter 
head today for descriptive Metalock booklet. (See below, 


METALOCK and MASTERLOCK 


Metalock Casting Repair Service 
P. O. Box 314, Columbus, Ohic 


Metalock is a specialized service requiring considerable training and experience. We sell service. 4d 
repairs are fully guaranteed. Save your castings by sending them with Priority for repairing to: 


Main Office 
Columbus, Ohio 


and 


Shop” Training Center 
302 North Ludlow St., 
Cotumbus, Ohio 


Salem, Ilinois 
Box 240 


Marcus Hook, Pa. 

26 a 10th St. 

H. White) 

Office 

Berkeley, California 
2961 Ashby Ave. 

(A. J. Nicholson, Mor.) 
Tulsa, Okla. 

Box 1291 

(C. W. Browning) 


Dallas, Texas 
4240 Fair St. 
(R. L. Williams) 


Fresno, Calif. 
4190 Belmont Ave. 
(Gibson Bearing Co. 


San Antonio, Texas 
1923 Fredericksburg Rd. 
(oe P. Brown) 


Taylor, Texas Oakland, Calif. 
(Taylor tron & Machine 2530 Webster St. 


Oklahoma Cry. Okla. 
Box 4546 — Capitol Hill 


(The Eureka Toot Co 
pany) Gladewater, Texas 
Shreveport, La. Box 46 


ox Shep Harris Company) Goseph H. Clapp) 
ac 00! f. 
G. B. Gilbert) 0. Spencer & Son) Los Angeles, Calif. Call. 


451 North Alameda St. 
(Ray C. Cadwell) 


Stockton, Calif 


Crowley, Louisiana 


Box | (J. R. Scarborough) 
(F. C. Williams) 


San Rafael, Calif. 
Klamath Falls, Ores’ 


1522 Fourth St. 


Shop at Spencer Harris Ashland, Ohio Wichita Falls, Texas (North Bay Electric 210 North American St. 734 South 6th St. 
Mach. & Tool Co. 241 West Main St. Box 2450 Works, Inc.) (M. Bennetsen) G. W. Kerns Compr 
(Vv. A. Reese) (W. E. King) (M. J. Bills) 
Copyright, 1943, by L. B. Scott 
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help deliver ENOUGH 
power AND TIME! 


% Buffalo Boiler Feed Pumps are sure on the 
warpath these days—supplying boilers hard- 
pressed by industry’s command for more and 
more power—peak power loads for sustained 
periods. 


Operating smoothly, quietly and with prac- 
tically no attention, Buffalo Pumps are living 
up to their 60-year reputation for dependability 
under severe service demands 


yes, and when power is reconverted to 
peace production, Buffalo Pumps will still be 
on the job, helping build the things of 
tomorrow. 


BUFFALO PUMPS, INC. 


488 Broadway Canada Pumps, Ltd., Kitchener, Ont. Buffalo, N. Y. 
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When, after long and severe service, the parts 
should become worn, you don’t remove the valve 
from the line. You simply replace two discs and two 
wedges—4 inexpensive parts—the entire working 
assembly of a Darling Double Disc Gate Valve. 


It may be diffcult to get Darling Gate Valves 
today. Most of Darling’s output has been enlisted to 
help float Uncle Sam’s ships 
to victory. Replacement 
parts are available. New 
valves will also be available 
for shipment immediately 
following government re- 
lease from present com- 
mitments, on or before the 


time the war is over. 


UCKY BREAK, wasn’t it, the day 
you installed those Darling Double 
Disc Gate Valves. It means that you don’t have to 
worry about slowing down production to remove 
worn, leaky, faulty valves from the line. Longer 

life, tighter seating, better service are designed into 

Darling Valves, with 4 simple parts that have stood 

up under industry’s toughest jobs for years. 


Qe 
pipins 
Mom 
Two discs and two wedges—the entire most 
working part assembly of a Darling 
Double Disc Gate Valve. There is no perat 
other valve with this design. The seats ‘ 
are parallel. The discs are fully revolv- lie uti 
ing, seating in a different position each 
time the valve is operated. This means 
tighter seating, less wear, longer oper- 
ation and lower maintenance costs Cons 
centre 
plant 
sibilit 
facto: 


You don’t have to take a Darling 
Double Disc Gate Valve out of the line 
to replace the parts. Simply insert new 
and inexpensive assembly parts and 
replace Stem and Bonnet. Valve is 

again ready for long, hard service. 
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KELLOGG 


Saver Time... Oucrncomes many 
Qtabricated assemblies for complicated 
piping systems designed with the aid of the 
KELLOGG Scientific Method of Determining 
Moments and Forces Electrically solve the 
most complex and highly specialized tem- 


perature and pressure requirements of pub- 
lic utility, process and marine power plants. 


Consulting engineers and operators of 
central stations, industrial and marine power 
plants find that placing the entire respon- 
sibility of difficult piping installations with 
The M. W. Kellogg Company offers a satis- 
factory solution to their problems. 


“Masterflex”’ Prefabricated Piping Systems * ““Masterweld” pressure vessels 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units > JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories * Radial Brick Chimneys. 
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“We're secing that every heat unit stays 
right on its wartime job in this refinery! 100 
" octane aviation gasoline is precious these days. 
That’s why you find K&M Insulation our 
standard safeguard against heat loss.” 


Many an aviation gasoline refining plant is 
following that sound and effective practice. 
K&M 85% Magnesia Insulation is in service 
on hot process lines, steam lines, bubble towers, 
heat exchangers and reboilers, pre-heated air 
ducts and other vital places. 


The remarkable efficiency of K&M 85% 


Magnesia in preventing heat loss—and so con- 


serving power and saving fuel—has won ita 
high place in the opinion of engineers every- 
where, throughout wartime industry. 


In fact, K&M output of heat insulation has 
increased to a new all-time high. And the 
research that goes hand-in-hand with our pro- 
duction will make it possible for K&M to put 
this war-born capacity to the best of use in the 
years to come. 


* * 
Nature made asbestos; 
Keasbey & Mattison, America’s asbestos pioneer, 
has made it serve mankind . . . since 1873 


KEASBEY MATTISON 


COMPANY, AMBLER, 


PENNSYLVANIA 


* Our Ambler plants proudly fly the Army-Navy “E” flag — an honor 
awarded K&M employees “for outstanding production of war materials.” 
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GAUGE 


Used by the UNITED STATES NAVY f 
Merchant Marine, Leading Railroads and Industrials ? 


\ 


PROTECTS YOUR GAUGES AND RECORDING 
INSTRUMENTS FROM HAMMER AND DAMAGE 
CAUSED BY SURGING, PULSATING PRESSURES 


CHARACTERISTICS AND ADVANTAGES 


Increases life of instrument. 

. Two parts its entire construction. 

3. Same Equalizer used on 5 lbs. or on 50,000 Ibs. 
pressures. 

. Can be transferred to any service without adjust- 

ment. 


PRESSURE 

EQUALIZER 


NATIONAL 
EQUALIZERS 


Act as Pulsation Dampeners 
— Your instruments tell the 
truth. 


4 

5. NO VALVE STEMS TO BEND. 

6. NO DIAPHRAGMS TO REPLACE. 

7. NO WORN OUT RUBBER SACS, 

8. WILL NOT CLOG. LAST INDEFINITELY. 

9. Its merit recognized by leading instrument and gauge. 
manufacturers. 


. MADE FOR ALL CONDITIONS AND PRESSURES. 


1943 OWER ® November, 1943 
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NATIONAL ENGINEERING PRODUCTS, INC a 
OMMERCE & SAVINGS BUILDING + WASHINGTON, D.C. 
Representatives in Principal Cities of United States 
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THOROUGH CLEANING 
...another advantage of 


MID 


PIPI 


fi. 4g 


Piping subassemblies that are pre- 
fabricated by Midwest are thoroughly 
cleaned before leaving our various 
plants. All scale, dirt and other accu- 
mulated impurities that otherwise 
would cause serious damage to 
valves, turbine blading, etc. are 
removed. 


You do not have to waste time in clean- 
ing Midwest Pre-Fabricated Piping 
... it is delivered ready to erect. The 
careful checking in our shops to make 
sure dimensions and alignment are 
correct ... the searching inspection 
and shop testing . . . are other impor- 
tant time-saving advantages of Piping 
by Midwest. 
Midwest Piping Service can be used 
to advantage whenever you need pip- 
ing ... whether a simple pipe bend 
or a complex high pressure piping 
job. Three modern fabricating plants 
are strategically located to serve you 
- « « and an experienced Erecting 
Division will take full responsibility 
for a complete piping installation. 


PIPING & SUPPLY COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
Plants: St. Louis, Passaic (N. J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. e Houston—229 Shell Bldg. ¢ Los Angele ~ 
590 Andersen St. New York—(Eastern Division) 30 Church St, ¢ Tulsa—533 Mayo 
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THE 


fastest complete 


BOILER TUB 


@ More than 23 years fabricating 
_ tubes for all types and sizes of 
boilers—ample capacity and com-— 
plete facilities for speed enables 
us to handle orders in dozen lots 

or carloads quickly—and to give 

aecuracy and uniformity in each 
length, in every bend. Write, wire 

or phone your next order to the 
“World's Fastest Boiler Tube 


BOILER 
COMPANY 
AMERICA 


3126 PREBLE AVENUE 
PITTSBURGH, PA. 


PITTSBURGH © NEW YORK © PHILADELPHIA + CHICAGO 
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MODEL DS 
INTAKE 
SILENCER FILTER 
(Sectional! View) 


MODEL D 
INTAKE FILTER 


uF 
XChusrye 


MODEL CPHS 
MODEL CPH AIR LINE 0 
AIR LINE 
FILTER 


(Sectional View) (Swing Bolt) 


of dam 
only to 
hind th 


repair-s 
I. Provides DRY TYPE filtration. (d) Performance unaffected by temperature @.., pa 
(a) Positive—dry filter medium does not require changes. trucks, 


ft to fi 

Pedr 
rings a 
that ar 
machin 
tings hz 
Ment it 
compre 
cubic fe 
years o 
Corrs 


periodic addition of any viscous coating or (e) Ideal for dust storm areas—heavy dry dust 
other filter aid. particles do not adhere to filter medium. 


(b) Can be selected oversize for severe condi- II. Provides largest possible active filtering area in 
tions—does not depend on closely held air relation to space occupied (low resistance to 
velocities for its ability to function. air flow). 

III. Provides rigid construction—(Radial Fin design 

eliminates presenting of broad flat surfaces to 
pressors. compressor and engine intake pulsations). 


(c) Essential for air intake of non-lubricated com- 


Representatives in Principal Cities 


STAYNEW FILTER CORP. “Air Filter 


iy TECTOMQ 


IT 
KEEP 
Rochester, N. % 
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WHERE TWO-PLUS-TWO MAKES 


ONE THAT CAN FIGHT... 


@In mechanized warfare, salvage 
of damaged equipment is second 
only to salvage of human lives. Be- 
hind the lines on every front, mobile 
repair-shops handle parts, pieces, 
and patches . .. fix tanks, planes, 
tucks, and guns so they will be 
Bit to fight again. 
Pedrick precisioneered piston 
tings are in the air compressors 
1 Gat are part of these amazing 
Pedrick 
tings have long been original equip- 
ment in the country’s leading air 
compressors, delivering maximum 
) Bubic feet of air per minute through 
years of uninterrupted service. 
Correct and lasting tension, pre- 


ITISN'T OVER, OVER THERE...SO 
KEEP ON BUYING WAR BONDS HERE 
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cise dimensions, absolute flatness, 
distinguished metallurgy . . . these 
are among the characteristics which 
make Pedrick piston rings preci- 
sioneered, make them stand-outs in 
performance and long life, whether 
inthefighting, transporting, ormain- 
tenance equipment of our armed 
forces, or in the many kinds of 
power units which keep our essen- 
tial domestic economy running. 
Through these war years, Ped- 
rick’s great store of know-how in 
piston ring design and manufacture 
iscontributing notablytothenation’s 
war effort... will contribute just 
as notably to the vast power needs 
of a nation and a world at peace. 


» 
Win" 


WILKENING MANUFACTURING 
Co., Philadelphia and Scranton, Pa. 
In Canada: Wilkening Manufactur- 
ing Co. (Canada) Ltd., Toronto. 


A MESSAGE TO 
POWER ENGINEERS 


The job Pedrick precisioneered 
piston rings are doing on the 
war front is the best promise we 
know for the power, perform- 
arice, and life they can give to 
the engines on the home front. 
Write for a copy of our latest ~ 
catalog, which describes exclu- , 
sive features of Pedrick produc- 
tion, illustrates individual ring 
designs and how they are 
combined for best results on 
different pistons-— 


frrecisioneered PISTON RINGS 
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Tens Thousands 


feet altitude 
and still the ground! 


Supercharged engines are playing a tremendous 
part in our high-altitude fighting and bombing. 
The superchargers must be absolutely right for 
the job—which means careful testing. 

A leading manufacturer was faced with the 
problem of duplicating altitude conditions at the 
exhaust of the gas turbines used for driving their 
superchargers. Specifically, the problem involved 
the use of vacuum apparatus to handle large vol- 
umes of hot exhaust gases at suction pressures. 
corresponding to tens of thousands of feet in 
the air. 

After studying all phases of the problem with 
Ingersoll-Rand, the manufacturer installed sev- 
eral large steam jet ejectors—largely because of 
the reliability, simplicity, compactness, and ease 
of operation secured with such apparatus. 

Repeat orders indicate the success of this solu- 
tion of an important war production problem. 

May we cooperate with you in the application 
of vacuum apparatus? 


Ingersoll-Rand 


11 BROADWAY, NEW YORK, N. Y. 


CENTRIFUGAL PUMPS + CONDENSERS + COMPRESSORS + TURBO BLOWERS + ROCK DRILLS + AIR TOOLS «+ OIL AND GAS ENGINE 
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A COMPLETE LINE OF SPECIAL VALVES 
R SPECIAL SERVICES... 


To insure that the valves you buy fit the service for which they are 
selected—specify GOLDEN-ANDERSON. 
FOR EXAMPLE—here is the G-A Triple-Acting Non-Return Valve, 


capable of meeting any emergency caused by blown tubes or ruptured 
high pressure lines. This valve will— 


— automatically cut in a boiler when- 
ever boiler pressure equals line- 
header pressure. 


— isolate a boiler automatically when- 
ever its pressure is lower than line- 
header pressure. 


— prevent steam flow from boiler if 
there is a sudden drop of line header 
pressure below boiler pressure. 

G-A Triple-Acting Non-Return Valves 
are regularly supplied in Angle, Globe, 
Cross and Elbow patterns — sizes from 
ae” 12”. 


AA 
hee 
JA 
AA 


Information on 
GOLDEN. 
ANDERSON’S 
complete line of 
Special Valves for 
Special Services is 
readily available 
. . Write today. 


FOR TESTING OR CLOSING 
TRIPLE VALVE INDEPENDENT 


OF PILOT VALVE 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 


1300 FULTON BLDG. PITTSBURGH, PENNA. 
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* Here’s how you—yes, YOU—can carry out a 
smashing “pincer movement” against the Axis. Swing 
in on one flank with increased production of war goods! 
Drive in on the other with redoubled purchases of 
War Bonds through your Pay-Roll Savings Plan! 


You're an officer in both of these drives. Your per- 
sonal leadership is equally vital to both. But have you 
followed the progress of your Pay-Roll Savings Plan 
as closely as you have your production? 

Do you know about the new Treasury Department 
quotas for the current Pay-Roll Allotment Drive? 
Quotas running about 50° above the former figures? You 
see, these new quotas are based on the fact that the 
armed forces need more money than ever to win the 
war, while the average worker has more money than 
ever before to spend. Particularly so, on a family in- 
come basis—since in so many families several members 
are working, now. 


Remember, the bond charts of today are the sales 
curves of tomorrow! Not only will these War Bonds 
implement our victory —they'll guard against inflation, 
and they'll furnish billions of dollars of purchasing 
power to help American business re-establish itself in 
the markets of peace. 


So get this new family income plan working at once. 
Your local War Finance Committee will give you all 
the details of the new plan. Act today! 


This advertisement prepared under the auspices of the War 
Advertising Council and the U. S. Treasury Department. 


KEEP the Attack 


This Space is a Contribution to America’s All-Out War Effort by a : eh Sinise 
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O longer is it necessary to manually 
balance an Indicating Potentiometer to 
obtain temperature readings. 


The new Brown Electronic “Self-balanc- 
ing” Precision Indicator reads the correct 
temperature instantly when the operator 
throws the proper key switch. 


This new instrument utilizes the standard 
“Continuous Balance” electronic principle 
incorporated in the well-known Brown Cir- 
cular Chart Air-O-Line Potentiometer Con- 
troller. It uses no conventional galvanom- 
eter and is not affected by vibration. 

Precision readings are made 
possible by the use of a rotating 
scale, over 28” in length, gradu- 
ated to permit readings to within 
one part in 2400. This scale is 
power driven and can travel 
through full range in less than 10 


Qnsteuments 


seconds. There is no waiting for a galvanom- 
eter to balance —the instrument balances 
quickly without cycling. 

The Brown Precision Indicator can be 
used with any number of separately mounted 
key switches, in exactly the same manner 
now employed in manually balanced instru- 
ments. Integrally mounted push _ button 
switches will also be available in limited 
quantities. 

WRITE THE BROWN INSTRUMENT 
COMPANY, 4490 Wayne Avenue, Phila- 
delphia, Pennsylvania, a division of Minne- 

apolis - Honeywell Regulator 
Company, Minneapolis, Minne- 
sota. Offices in all principal 
cities. 119 Peter Street, Toronto, 
Canada—Wadsworth Road, Peri- 
vale, Middlesex, England— 
Nybrokajen 7, Stockholm, Sweden 
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PIPE FITTING TOOLS 


“TOLEDO” offers sturdy open-side pipe 
vises in three models No. 00 capacity 
Ye to 1% inch pipe. No. 0 capacity 
Ye to 2¥2 inch pipe. No. 3 capacity % 
to 4¥%2 inch pipe. Excellent for fitting 
make-up work. 


Ratchet pipe reamers that quickly re- 
move burrs from pipe ends. Junior 
Ratchet capacity % to 2 inch pipe. 
Ratchet Reamer capacity % to 3 inch 
pipe. Natural hand grip assures easy 
operation. 


Sold by leading suppliers everywhere. 


THE TOLEDO PIPE THREADING MACHINE CO. 
TOLEDO, OHIO NEW YORK OFFICE, No. 2 RECTOR ST. 


“TO DO” 
THADE 
i 
f BUY WAR BONDS AND WAR STAMPS 


ACHINES .. 


EM BY REDUCING SCRAP! 


as), Scrap reduced 42% ... production upped 27%, 
¢ two men released from one operation, wheel 
dressing cut 80%, two expensive machines re- 
4S leased for other work ... these are a few of many 
actual experiences of plants who have installed 
Bowser Filtration systems for cutting oils and 
coolants. To help you do better work ... and more 
of it, call in Bowser. A wide range of continuous, 
batch, self-cleaning or sterilizing filters ... wheel 
tanks, lubricating systems and devices are at your 


service. Write for further details. Wo 
S. F. BOWSER & INC. 


FORT WAYNE, INDIANA 


LIQUID CONTROL SPECIALISTS SINCE 1885 


METERING * DISPENSING » STORING LUBRICATING® FILTERING DISTILLING 
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In buying valves and forged steel fittings, first cost is less 
important than final cost. Watson-Stillman valves and 
fittings are recognized by engineers because of their High 
Quality and Dependability. Inferior valves and fittings are 
likely to cause interruptions in service, which are costly 
in loss of time and production creating a high mainte- 
nance cost. 

The materials that go into W-S fittings and valves con- 
form to specified chemical and physical properties, to insure 
perfection of metal structure. Machining is done on special 
automatic machines, guaranteeing accuracy and uniformity 
and eliminating the possibility of failure in the field. 

When you are BUYING fittings and valves specify 
Watson-Stillman, with the Double-Diamond Emblem of 
Quality. The Watson-Stillman Company, Roselle, N. J. 


‘These Booklets contain authoritative, factual informa- 

Te a> tion on Watson-Stillman forged steel fittings, valves, wire 

= rope shears, hydraulic jacks and pumps. Send for the copy 
you need. 


Distributor Products Division 


Engineers and Manufacturers of Forged Steel Fittings, Valves, Wire 
Rope Shears, Pumps, Jacks, Hydraulic Machinery and Equipment, 


@ 4876 
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A TYPICAL EXAMPLE OF CANTON’S 
EFFICIENCY AND DEPENDABILITY 


PA 450 H. P. heating load, a 1,000 ton press, and 17 
pickling tanks create a heavy demand for steam at 
Copperweld Steel Company. And while awaiting de- 
livery of additional boilers during the winter of 1942-43 
no “let down” was possible—two of the four CANTONS 
purchased were on the line CONTINUOUSLY. 


401,500 LBS. OF STEAM IN 23 HOURS 


While maintaining this heavy demand with wide 
fluctuations, they report steam pressures always held 
constant. It's the usual story with CANTONS—hun- 
dreds of well-known plants report top efficiency, fuel 
savings, and low maintenance costs even under peak 
load operations. 


THE LOGICAL ANSWER TO YOUR 
PERMANENT FUEL BURNING NEEDS 


NO 1MMEDIATE 


DELIVERY! 
FOR REPLACEMENT OF HAND-FIRING 
OR OIL AND GAS EQUIPMENT 


P Save 20% to 50% in fuel costs with Canton 
Stokers. Immediate deliveries from stock for 
©) jobs up to 800 H. P. The ONLY Stoker 


THE UNIFLEX RAMFEED 
—-ONE OF CANTON S 
54 TYPES AND SIZES 


GUARANTEED Five Years. Write or 
AW s) wire for cost saving facts now. 


741 ANDREW PL. S. W. CANTON 1, OHIO 
Gentlemen: 
svauws Send complete facts about CANTON Stokers at once. 


Have CANTON Engineer interview us. 


SLHYDRO 


The THREE GALLANT GUYS of STEEL 

AT YOUR SERVICE 
WITH 3 IMPORTANT 
‘SERVICE FEATURES 
ON MARK “AAR” 


1. EXCESS STRENGTH. 


2. PERMANENTLY LUBRICATED NUT 
THREADS. 


3. BRONZE SEAT BRAZED TO THE STEEL, 
THEN MACHINED AND COLD ROLLED. 


“MARK A.A.R." 


ILLUSTRATED IN EXACT SIZE %"' 


Clayton MARK & Company 


PIONEERS OF STEEL UNIONS SINCE 1912 
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Spectacular ond instantaneous destruction results from the explo- 
sion of a Novy Bomber's torpedoes. 


Destruction thot is silent... perhaps slow... but nevertheless 
sure... con be carried by water into vital spots of your 
power plont. 


Water... unless conditioned against scale, corrosion, 
embrittlement, oil, etc... . can destroy power plant equip- 
ment, efficient operation and fuel as effectively as a bursting 
torpedo. 


Power plants, vital to the War Effort, are offered the 
protection of Infilco equipment for boiler and evaporator 
feedwater treatment, condensate oil removal, steam puri- 
fication, cooling water conditioning, etc. The engineering 
staff and manufacturing facilities of this 48-year old 
organization cre at your service. 


INFIi Lo 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO, 
Formerly INTERNATIONAL FILTER CO. 


ILL. 


ACCELATOR SOFTENERS CATEXERS 
PROPORTIONERS CHEMICAL FEEDERS 
COOLING WATER CONDITIONERS STEAM PURIF 
HOT-FLOW SOFTENERS LIME-SODA SOFTENERS 


CLARIFIERS 

CONDENSATE FILTERS 
WATER FILTERS 
ZEOLITE SOFTENERS 


1ERS 
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With the war-time demand for more steam, 
many owners of Edge Moor Water Tube 
Boilers have increased the output of their 
present boiler equipment by installing Edge 
Moor Water Walls, pre-heaters, economiz- 
ers, etc. As a result, steam output has been 
increased as much as 200% and steam costs 
have been materially reduced! 


Edge Moor offers a complete service from 
design to installation of all steam generating 
units including: Boilers, Superheaters, Water 
Walls, Economizers, etc. Call in an Edge 
Moor engineer today! Have him show you 
what can be done to boost your steam output 
—and cut your costs. 


STEAM GENERATING EQUIPMEN! 


SALES OFFICES: NEW YORK, N. Y.: 30 ROCKEFELLER PLAZA 
CHICAGO, ILL.: ONE NORTH LA SALLE STREET 
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FRON WORKS, INC. 
EOGeE MOOR, DEL AWARE 


FASTER PRODUCTION 
EASIER INSTALLATION 


* GREATER ECONOMY 


ASSURED QUALITY 


with PITTSBURGH PIPING AND EQUIPMENT COMPANY’S 
PRE-FABRICATED PIPING 


RE-FABRICATING piping into subassem- 

blies as large as shipping facilities and in- 
stallation space will permit, saves time both 
in the shop and in the field. It assures uniform 
quality and utmost economy through unified 
control of all production operations. 


The photograph above shows a subassem- 
bly of pre-fabricated stainless piping to be used 
in a synthetic rubber plant. Consisting of 570 
feet of I.P.S. straight pipe and 108 pieces of 
standard I.P.S. welding reducers and welding 
elbows, the entire assembly is made of stain- 
less steel number 347. 


Pittsburgh Piping and Equipment Company 
as had over forty years successful experience 


in research, engineering and development in 
the fabrication of single units or complete pip- 
ing systems for central stations, chemical and 
process plants, plus complete facilities for 
bending, welding, machining, heat treating, 
stress-relieving . . .experienced personnel for 
fabricating and erecting ... a well equipped 
metallurgical laboratory to constantly check 
materials and operations during field erection 
as well as fabrication. Dimensional accuracy, 
uniform quality, and dependability, are thus 
assured in every type of piping installation. 

Let our engineers help you plan improve-' 
ments, additions, or complete new plants. 
Contact our nearest representative or write us 
direct. There is no obligation. 


Peoples Gas Building, Chicago 


Back The Attack— Buy War Bonds 


AND LQUIPMENT Ci OMPANY 


Forty-Third Stedat Pittsburgh - Penna. | 
Occidental Building, Indianapolis 
10 High Street, Boston 


Wok Detroit 
"525 Market Steet, San Franco 
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Wootworth Building, New York . 
94 bis Public Square Building, 


NOT JUST ONE BUT ALL e e Every Liberty ship that sails the seas is K & M 


equipped. We at K & M get real satisfaction from knowing that our 65 years 
of experience enables us to produce better pressure and fluid control specialties 
... and to produce them faster. Inquiries invited.¢ Write for Catalog No. 66. 


% 


KIELEY & MUELLER 


PRESSURE & FLUID CONTROL SPECIALTIES 
NORTH BERGEN, NEW JERSEY 


100% automatic—these tank gauges insure 
accurate, trouble-free readings whenever 
required. No pumps, valves, or auxiliary 
units required to read them. Models avail- 


able so that readings can be taken remotely 3 : a WING-SCRUPLEX 
from or directly at the tank. Remote reading types utilize balanced Bs TU R B I N E-D RIVE N E x HA U ST ER S 


hydraulic transmission system which completely compensates for 

temperature variations on communicating tubing. Accuracy unaf- 
~ Wing Turbine-Driven Exhausters are available to the chemical 
fected by specific gravity of tank liquid. and Process industries, or to any industries where it is important 
Approved for gauging hazardous liquids by Underwriters’ Labora- to use this method of exhausting explosive vapors, gases, fumes 
tories and other similar groups. Models available to automatically vapors ‘lel 
ing urbine-Uriven cxhauster Wi eliminate 
control pumps. motors, signals or other devices for maintaining hazards of explosion and fire from sparking motors on elec- 
minimum or maximum liquid levels. trically driven exhausters. Because they are operated by steam, 
Write for complete details. there are no hazards from short circuits or sparks as there might 


be if electrically driven motors were used. 
THE LIQUIDOM ETER core 


L.J. Wing Mfo.Co. 
39-16 SKILLMAN AVE., LONG ISLAND CITY,I, N.Y. 


a West 14th St. & 7th Ave., New York, N. Y.—Factories: Newark, N. J. 
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Surface Condensers 
Totaling 122,000 Square Feet 


DESIGN FEATURES 
LUMMUS SURFACE CONDENSERS 


Streamlined Tube Layout 


Typical of larger surface condensers designed Internal Air Cooling Section 


and built by Lummus is this 36,000 square foot Sony ae 


unit for a well-known public utility. Precision RESULTING IN — 


workmanship in the Lummus Company plant Minimum Pressure Drop 


will facilitate easy and accurate assembly in eaniaedeentninienmeaes 


Minimum Condensate Oxygen 


the field. Content 
Minimum Air Ejector Steam 
All Lummus condensers are equipped with Requirements 


air ejectors designed and built by Lummus. 


THE LUMMUS COMPANY ~ 420 LEXINGTON AVE., NEW YORK, N.Y. 
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"Topars high production schedules demand efficient lubrica- 
tion to prolong machine life .. . to do better work .. . to increase S A v E T I M E 


life of tools. To do this more easily and with better control, many * 
firms place the responsibility of oil delivery in the hands of one 5 A 4 E L f B 0 R 


man... use wheel tanks to simplify the job .. . and do it without 

mess or oil waste. To help you, Bowser makes numerous types * SAVE Ll Q c | y 5 
of wheel tanks . . . models with quart or gallon self-measuring — 2 E L 5 A S F 
pumps ... non-measuring types for drawing dirty oils from ma- 
chine sumps and transporting to a central filter . . . double com- 
partment models for dirty oils and clean oils . . . models with 
pressure type filter for cleaning oils at the machine . . . hand 
operated models ... power operated models .. . etc. Capacities 
from 65 to 90 gallons permit emptying shipping drums, releasing 
them for immediate re-use. Let us tell you how Bowser wheel 
tanks can help you. 


S. F. BOWSER & COMPANY, INC. 


FORT WAYNE 


INDIANA 


¥ * 
«STAMPS 
ten 


| LIQUID CONTROL SPECIALISTS - SINCE 1885 


METERING - DISPENSING - STORING-LUBRICATING - FILTERING - DISTILLING 


tow HOTSTREAM 


Hotstream engineers designed this line of Combus- 
tion Equipment to provide low-priced, dependable 
boiler control at a cost low enough to be within the 


reach of every plant, large or small. Results are com- Hotstream Damper. 
. contro 

parable to those obtained from elaborate, expensive Biveiric Piston oper- 

systems—at but a fraction of the cost. Listed as essen- “aa 


tial fuel-saving devices by W.P.B., they are available 
now without priority ... Typical installation at left 
shows how Hotstream Dampertrol (A) regulates 
uptake damper through Fast Stroke Electric Piston 
(C1) from changes in overfire draft, while Hotstream 
Steptrol (B) controls fuel and air supply through 
Electric Piston (C2) from changes in steam pressure. 


HOTSTREAM ALSO OFFERS: 


control for Electric 
THERMOGAGE . . Electric flue-gas-temperature indicator. Piston operating 


f st ressure, 
Po GAGE . . Overfire, last-pass, or uptake—draft indicator. ee 
IR-PRESSURE GAGE . . Indicates undergrate pressure or pressure 

in air-conditioning ducts and filtering systems. 


DRAFT-O-STAT . . Barometric draft control for domestic, com- 
mercial and industrial installations. sic 

AGENTS: Several attractive territories still open. Write for complete literature, wicetele tienen 

for regulating 

dampers, stok- 

ers... valves .. 

ade 


Typical installation of Hotstream controls 
on stoker-fired industrial steam plant. 
(A) Dampertrol, (B) Steptrol, 

(Cl & 2) Electric Pistons. 


Combustion Equipment Division 


THE HOTSTREAM HEATER COMPANY 


8007 Grand Avenue «+ Cleveland 4, Ohio 


ete. ... 
in 3 speeds, 
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LOW COST COOLING 


“LONGER PERIOD OF TIME 


. a your cooling costs over a 
period of five years and you will readily see how 
PRITCHARD TOWERS give you low cost cooling. 


Low pumping heads, large pipes and low pres- 
sure sprinklers keep power costs down. Counter 
flow design provides cool dry air to contact 
coldest water, thus producing lowest possible 
temperature and increasing cooling efficiency. 


Non-corrosive, light weight, wide blade fans 
non-corrosive fans. Below, drawing showing construction move up to 400.000 cubic feet per minute using 
of Pritchard forced draft cooling tower and fan chamber. : . 

less power, which further reduces operating 
costs. Being non-corrosive, fan blades will not 
pit, thus cost less to maintain and give greater 
efficiency. 


PRITCHARD TOWERS are designed with that 
extra margin of structural safety that not only 
withstands ordinary load stresses, but prolongs 
service life. 


Delivery of PRITCHARD COOLING TOWERS is 
facilitated through standardized sectional con- 
struction. A complete line of stock is maintained 
at all times, ready for immediate shipment. 


J. F. Pritchard and Company, Cooling Tower 
Division, Fidelity Building, Kansas City, Mo. 


TuLsA NEW YORK 
CHICAGO PITTSBURGH 


ENGINEERS AND CONSTRUCTORS _ 
FOR THE CHEMICAL * PETROLEUM * GAS AND POWER INDUSTRIES} 


Manufacturers of Mechenicel and Atmospheric Cooling Towers = 
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3 ae | | Are you equipped to hold 
| | your job?—to get a new one? 


The men who are keeping their jobs today—who are not fe>ling th 
whip of petiti are those who have kept one jump ahead ¢ 
their jobs. They are the men who are equipped with a thorovgh-going 
and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some me 
fit themselves to do a little more than their job calls for. They % 
themselves to do a little more than the other fellow. They make, 
steady effort to equip themselves with the best kind of job insurang 
there is—KNOWLEDGE. 


Thousands of men have followed this plan to win advancement or 
make their jobs safe. You can too. Read about this Library and 
Free Examination Offer. Then send the attached coupon to us today, 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant rractice is the 
standard of the power 
plant fleld. It is accurate 
— it is thorough — it is 
complete, It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
fleld—nothing is omitted. 
solution of every 
problem is plainly worded 
or explained with a clear 
i stickers and the 
: troublesome problems are 
i all worked out in advance 
for you. There can be 
only one result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


t 


No books dealing with the 
work of the power 
man were ever so com- 
plete — so authoritative — : 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmost 
in power oe books—a set that will give him in language he cu 


understan all the information he needs in order to get abead i 
his work. 


Easy to Understand 


+ . These books are written in everyday easy-to-understand language 
, x They are written to help the man on the job. It is just as if th 
“s wr 4 author were working in the plant by your side and giving you tht 
= tN benefit of his vast knowledge, man to man. There is no bunkum 8 


; Z this Library, nor is it cluttered up with impractical theories. It is 
Power Plant Library FOR POWER PLANT MEN. 
: ‘ 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prat 
tice. Here you have all the information necessary to make you indit 
pensable on the job. 


- na no mone 
WATER REFINING EQUIPMENT HEADQUARTERS See it 10 days—Send joney 
INDUSTRIAL— PROCESS— RAILROAD— MUNICIPAL— HOUSEHOLD Fill in and mail the coupon below and we will send you the six volume 
of the Plant Liseary for examination. If yes decide 
oy ; to keep the books after examining them, just send $2 and then .."" 


coupon below for details. Send it Now and HOLD THAT JOB! 
SOFTENING SYSTEMS—au trees ond CAPACITIES — 
ZEOLITES (synthetic and natural) and LIME and SODA 


MeGRAW- HILL 
CHEMICAL FEEDERS (wes or "FREE EXAMINATION COUPON 


é 
EQUIPMENT +0, REMOVAL of iron... tastes... McGRAW-HILL BOOK CO., Inc., 330 W.42nd St.,New York 18.N.¥. 
ODORS... COLORS eee . SUSPENDED MATTER Ship to me, charges prepaid, the six volumes of the Library © 


| Fower Plant Practice. If satisfactory. will send $2.00 in 
SWIMMING POOL EQUIPMENT + AERATORS If not wanted I will return the set to you postpaid. (To inser 
_-DE-GASIFIERS WATER TEST SETS 

 —SRE-CARBONATORS 
THE AMERICAN WATER SOFTENER COMPANY 


LEHIGH AVENUE and FOURTH STREET 
‘PHILADELPHIA Firm or Employer 


its City and State 


Position 
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This CP Horizontal Duplex, 
Steam-Driven Compressor, in- 
stalled in a war plant is safe- 
guarding production against 
shutdown through power failure 
of the synchronous motor-driven 
CP Compressor installed with it. 

CP Steam-Driven Compressors 
are playing their part in the war 
effort ... protecting vital war 
plants against interruption of air 
supply due to power line failure 
... efficiently utilizing boiler ca- 
pacity where it is more plentiful 


than electrical current... provid- 
ing exhaust steam where needed 
for heating or process work. 

CP Steam-Driven Horizontal 
Duplex, Two-Stage Compressors 
are ideal for large and medium- 
size plants. Capacities range 
from 400 to 6600 c.f.m., 100 to 125 
pounds air pressure with steam 
cylinders available for a wide 
range of steam conditions. Other 
sizes in single and multi-stage 
design for lower and higher 
pressures. Write for literature. 


PNEUMATIC TOOLS 
ELECTRIC TOOLS 
(Hicycle...Universal) 

ROCK DRILLS 


AIR COMPRESSORS 
VACUUM Pumps 


DIESEL ENGINES 
AVIATION ACCESSORiES 
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Why are 


Coal Valves 
Necessary ? 


fires. A Poke-hole is also included. 
Consult S.E.Co. on your special problems now . . . full in. 


formation on S.E.Co. equipment will be sent 
on request. Address inquiries to Stock Engi- 
neering Company, 9805 Theodore Avenue, 
Cleveland, Ohio. 


® Coal Valve requirements vary to such a degree that 
special consideration must often be given in supplying 
valves that will fit the purchaser's plant con- 
ditions. For example the S.E.Co. Coal Valve 
illustrated provides not only an effective shut- 
off gate, but also an emergency gate, enabling 
operators to divert the coal in case of bunker 


CONICAL Non-Segregating Coal Distributors “ENGINEERING CO. $.E.Co. Coal Valves and Coal Scales 


$18 2° COMPLETE 
WITH INDUSTRIAL 


TYPE FLUE FILTER 


BACHARACH 


Industrial Instrument Co. 
7000 BENNETT ST. 
PITTSBURGH, PA. 


ARE YOU WASTING 


THE PORTABLE 


FYRITE 


CO, ANALYZER 


EXPOSES STACK LOSS 
INSTANTLY! 


Getting all the heat possible from 
your fuel? Be sure—use the FYRITE 
“Orsat” CO. Analyzer. It makes ac- 
curate flue gas tests easy—instantly 
exposing percentage of fuel wasted. 
The FYRITE is simple, rugged, cold- 
weather proof—has no valves, clamps 
or leveling bottle; no glass parts or 
batteries. More than 8000 FYRITES 


are in service. 


OXYGEN ANALYZER designed 
on same principle available soon. 
Write for particulars. 


| RETURN THIS COUPON FOR BULLETIN 340) 

on FYRITE “Orsat”. Also learn how to get 
immediate delivery under priority regulations. 


PRECISION CUT 
Any Material-Any Quantity 


Our large modern plant is ready to serve you 
whether you need a single gear or a produc- 
tion run. We have the facilities and the 
equipment for fast, accurate, low cost pro- 
duction. We also produce generated tooth 
racks in any desired length, from 4 to 16 
diametral pitch; 

14% or 20° 

teeth. Precision 

SurfaceGrinding. 
Sprockets for 
Roller Chain. 
You'll find it ad- 
vantageous to < 
entrust your 

work to us. AR 
ASK for ESTIMATES T 


Cut Gearr - Cut Sprockets 


INDUSTRIAL GEAR MFG. CO. 


4543 VAN BUREN STREET CHICAGO 24, ILLINOIS 


5S F 
GROWING GE “ 
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Does Your Assistant Know 
HOW SELECT VALVE? 


Today, when it is more important than ever before to keep pipe lines 
fowing at maximum efficiency, too much care cannot be given to selecting the 


right valve for each job. Before you allow your assistant to specify a valve for Ctehe vates 
that all-important line, make sure he knows what type is needed. re... Se 


Here is the answer to a frequently-asked question on valve selection, taken disc 
from the files of The Kennedy Valve Manufacturing Co. Other questions will 
be considered in succeeding advertisements in this series. 


Because no #ngle design of valve is suitable for all applications 
. . each is best for certain jobs. Double-disc gate valves, for 

example, are preferable where liquids containing grit are to be 
handled. Wedge gate valves are recommended for gummy 
liquids and are preferred for steam service by some engineers. 
Both types are better than globe valves for lines.on which it is 
important to minimize resistance to flow. Globe valves should 
be chosen for throttling service and where the valve is to be 
operated frequently. Outside-screw-and-yoke gate valves pro- 
vide visual indication of disc position but require headroom. 
Non-rising stem gate valves are not recommended for corrosive 
fluids because the stem threads are in contact with the sub- 
stance handled. Lift-check rather than anny: -check. valves are 

preferred for a pulsating flow. 

GIVE THE VALVE A CHANCE . . . SELECT IT FOR THE JOB. 

IF YOU DON'T KNOW WHAT VALVE TO SPECIFY, ASK a 

PISTERUTOR “OR WRITE TO THE MANUFACTURER. 


If you have a valve selection problem, 
write to us. As Kennedy makes a com- 
plete line of standard gate, globe, angle 
and check valves, you can be sure of 
receiving unbiased help. For full de- 
scription of Kennedy valves, pipe fit- 
tings and fire hydrants, send for 240- 
page Kennedy Catalog. 


Iron body wedge Lift 
gate valve check valve 


| 
w VALVES © PIPE FITTINGS © FIRE HYDRANTS 
nN “4. THE KENNEDY VALVE MFG. CO. © ELMIRA, N. Y. 


POWER « November, 1943 


4 
Aa => a 
q 
ry 
| 
; | lig iti 
3 


ee TRAP THE ICE SABOTEUR 
THAT RUINS PNEUMATIC TOOLS 


@ Moisture condensed in compressed air may 

freeze-up pneumatic tools and halt production 
- Or it may wash out lubrication and cause 

damage to parts that are hard to replace. 


Trap this sabotage by using a NIAGARA 
AERO AFTER-COOLER for your air com. 
pressor. It will produce compressed air that 
contains only 4% to 4 as much moisture as air 
cooled by ordinary conventional equipment, 
At the same time it will save 95% of vour 
cooling water cost; pay for itself quickly. 


The NIAGARA AERO AFTER-COOLER ARI 
prevents water or corrosion damage to pneu. M : 
matic equipment, prevents shut-down of work Jmatert 
caused by pneumatic tools freezing up, reduces Jmethoc 
the harmful moisture content in paint sprays, 
saves money for air and gas compressor users, 


Write for details of these benefits. 
NIAGARA BLOWER CO. 
3 a i General Sales Office: 6 E. 45th St., New York 17, N.Y. 


District Engineers in Principal Cities 


IAGARA INDUSTRIAL COOLING HEATING « e DRYING | 
HUMIDIFYING e AIR ENGINEERING EQUIPMENT 


SPECIFIC GRAVITY TURBIDITY 
FLAME FAILURE + INDUSTRIAL end | 
KNOW THE BOILER HAZE | 


ESS INSTRUMENT CO. FOR OPTIMUM com. 


BUSTION 


WYD-ANGLE 


PERISCOPE 


WRITE FOR CATALOG P i 
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MARINE What comes first in ship insulation—the POWER Is there a way of insulating that will help 
material... men to apply it...the right insulating | power engineers and plant executives to increase pro- 
method for each problem? duction through better installations ? 


HEATING, AIR CONDITIONIN 


tol over a multitude of different temperatures. What What? When? Where? How can heating engineers, in 
about one line of insulation products that meets all America’s many industrial areas solve their insulation 
requirements from 0° to 1900°? problems with the least delay? 


MEN, MATERIALS, METHODS 


Men? Materials? Methods? One without the other two... two without 


qs one the third . . . is mot the way to get efficient insulation. 
ee Be sure of all three efficiency factors . . . MEN, approved applicators 
- ° who are specially trained in industrial insulations—MATERIALS, all types 
Ins U I Q f in a of industrial insulations in one complete line—METHODS, ways for doing 
- the job that have been proven in the field. 
service Ruberoid provides all three...as one service backed .by years of 


meeting the insulation needs of many industries. 
Call in a Ruberoid engineer. Let him tell you more about—and how 
to get— Ruberoid Service for your insulation problems. 
The RUBEROID Co., 500 Fifth Avenue, New York 18, N. Y. 


RUBEROID INSULATION PRODUCTS 


Imperial Asbestos Insulation | 


85% Magnesia Insulation MATERIALS, MEN, METHODS—all 5 ath 


Cell Pipe Covering 

oolfelt Pipe C i 

RU-BER-OID 

igh Te Insulati 

Asbestos Papers & Boards ail 

Insulating Cements 


Service to Industry since 1886 ... Genuine RU-BER-OID Roofings and Building Products 
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Until the Uniforms 
can be put away... 


Quaker will keep on giving the right-of-way to all orders 
coming from the Government direct or from those com- 
panies requiring Industrial Rubber Products to complete 
the War Orders which they have. 


Quaker is as anxious as anyone to turn production 
back to take care of the needs and demands of the ci- 
vilian trade. The Allied Forces in their combined drives, 
are dealing some very telling effects. Events are on the 
swift move. Each day is counting in a big way. Perhaps 
the final score will be settled in a much shorter time 
than many of us anticipated, and bring that day of com- 
plete Victory, which we all know will eventually arrive. 


Our entire group of friends with whom we do business, 
almost without exception, recognize and appreciate what 
Quaker is doing to keep Industrial Rubber Goods flowing 
to them, and we deeply appreciate their spirit of coopera- 
tion, and are eagerly looking forward to that day when 
we can give the service that normal conditions permit. 


QUAKER 


Quaker was founded in 1885 with the keynote of 
supplying quality merchandise to the trade. Our 
growth has been steady throughout the years... 
today, we have thousands of satisfied customers, 
many of whom have been buying their rubber prod- 
ucts from us for a quarter century and longer. 

With our 9,001 various items of Belting, Hose, 
Packings and Moulded Parts, Quaker offers a com- 
plete line to serve the trade with whatever may 
be desired in Industrial Rubber Products. 

Even in these strenuous days—if there is a way 
to get it done, Quaker will do it. 


BUY MORE WAR BONDS 
QUAKER RUBBER CORPORATION 


PHILADELPHIA 24, PA. 
NEW YORK 7 CLEVELAND 15 CHICAGO 16 HOUSTON 1 
Western Territory 


QUAKER PACIFIC RUBBER COMPANY 
LOS ANGELES 21 


SAN FRANCISCO 5S 


& 
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A Name To Remember 
Post-War 


NOW AT WORK 100% FOR VICTORY 
Steel plate fabricators 


Manufacturers of Class | pressure vessels 
and all other classes of welding 


Complete X-ray and annealing facilities 


Completely equipped department for 
field erection 
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Plate and Welding Division 
GENERAL AMERICAN TRANSPORTATION 


CORPORATION 
SHARON, PA. 


CLASS E 
PUMP 
GOVERNOR 


Is simple in construction and fulfils all conditions 


| 
| 


required of a pump governor. Real service is 


expected from every cash outlay for mechanical 


equipment, and Squires Steam Specialties are a 


It's worth 


| 
receipt in full for such investments. | 
your while to inquire about them. | 
| 

| 


Squires 
Class E 
Pump 
Governor 


Described im 
Catalogue | 
A-11, Sent 

upon request 


| 
The C. E. Squires Company | 
East 40th St. and Kelley Ave., Cleveland, Ohio 
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story of how Bigelow-Liptak engineering provided a 
{ neighbor nation with a bagasse furnace enclosure to 
get increased mill capacity and provide the United States 

ith more sugar when other sources of supply were cut off. 


EARLY IN 1942 our sugar problem was critical. War had 
almost cut off our usual large imports from Hawaii, Puerto 
Rico and Cuba. Our supply would henceforth have to come 
from sources which had previously furnished only a small 
part. This meant extensive and hurried expansion in mills 
and sugar producing equipment. 


One of these mills was located on the west coast of 
the Sierra Madre mountains down in Mexico. To secure 
increased capacity quickly, a new boiler would be required. 
The furnace problem would be difficult due to the burning 
of bagasse which is a very wet sugar-cane residue. 


To aid the distilling process and the mixing of fuel gases 
with air for combustion, a Ward type furnace, with special 
provisions for admitting pre-heated air, would be used. 
Consequently, proper arch construction for directing the 
gases to the heating surface in this boiler would be of 
utmost importance. The contour and gas passage openings 
would have to be designed for the quality and quantity 
of bagasse to be burned. Air-tight wall encasements with 
minimum thermal losses and low maintenance would be 
necessary for continued heat efficiency and low operating 
cost. The inaccessible location of the mill added to the 
need for a low maintenance enclosure. 


The Solution 


In record time a Bigelow-Liptak furnace enclosure was 
making it possible for this good neighbor’s mill to supply 
the United States with increased quantities of sugar. Fur- 
nace design was of utmost importance. The adaptation of 
complete suspended construction and the proper recovery 
of pre-heated air and its admission to the furnace were 
important Bigelow-Liptak contributions. 


Is Yours a Special Enclosure Problem? 


The significance of this problem and its complete solution by Bigelow-Liptak is much greater than any 
resemblance it may have to your own problems. It serves to demonstrate the value you may receive by 
taking your special enclosure problem to Bigelow-Liptak regardless of its type or size. Bigelow-Liptak's 
wide experience in designing enclosures includes every type of problem having to do with thermo- 
dynamics, ceramics and mechanics of materials. With Bigelow-Liptak there is no standard or set solution 
for every case. Individualized engineering, based on years of experience and sound engineering prin- 
ciples, is applied towards giving the customer the best and most economical solution to his particular 
needs. Our policy is to give first and foremost consideration to the needs of the user. 


Case #750-It Takes Steam 


to Produce Sugar 


The Liptak Single Suspension Arch is ideally adapted to the unusual arch 
arrangement required by this Ward type bagasse furnace. The overhanging 
arch contour was easily provided with a few standard Liptak tile shapes in 
such a manner as to make an otherwise complicated construction simple. Here 
again the advantages of unit tile suspension are apparent, not only in erec- 
tion but also in repair. Liptak radial tile are adapted over firing openings as 
well as around large access doors. Bigelow sealing arches at the front steam 
drum, together with a Bigelow expansion joint provide for maximum air 
tightness at this vulnerable point. A real saving in the cost of the boiler 
enclosure was made possible by applying a 3” Bigelow Budget Wall for the 
rearmost sloping baffle. This also considerably reduced the side wall area. 

Bigelow-Liptak Heavy Duty 9” Double Suspended Walls are ideally 
adapted to the primary combustion chamber. Offset tile construction assures 
air-tightness. Double suspension design provides for ease of erection and 
repair. The sloping wall back of the combustion chamber as well as the bridge 
wall are 7” construction. Convection areas where service is not severe utilize thin 
Bigelow Budget Walls. These walls were made air-tight by the exclusive Bigelow 
method of applying insulation which requires no outer casing of any kind. 


The Key to Operating Economy 
BIGELOW-LIPTAK CORPORATION 


DIVISION A. P. GREEN FIRE BRICK CO. 
330 Curtis Building 
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Readability is only 


one advantage of the 
All-Metal 
TEMPERATURE GAUGE 


The WESTON gauge-type thermometer is far 
more readable. But the big point is that seein’s 
believin’ whenever you read a WESTON. Be- 
cause its high initial accuracy (1% over the 
entire scale) is maintained over long periods 
of time. The reason is... even the temperature 
element in the WESTON is all-metal! There is 
no gas, no liquids, no fragile parts. Thus it can 
withstand vibration or other mechanical abuse 
without damage or without affecting its accu- 
racy. It’s easier to install, too, and no correc- 
tions are necessary for capillary or elevation. 

Booklet describing these rugged and de- 
pendable thermometers, including types, stem 
lengths, prices, etc., gladly sent on request. 
Weston Electrical Instrument Corporation, 
679 Frelinghuysen Avenue, Newark 5, N. J. 


WESTON 


ALL-METAL TEMPERATURE GAUGES 


SAFE-LINE 


WIRE ROPE CLAMPS 
AQ THAT’S W 


“4 
Write for details of this—the only PERFECTED wire 


rope clamp on the market. Used by the Armed Forceg 
and thousands of industries. 


NATIONAL PRODUCTION COMPANY 
_ 4523 ST. JEAN AVENUE DETROIT 12, MICHIGAN 


over 30 years’ specialized 


_ 
The high eéificiency rating 
of SCV Punips is not an 
aceident—it isthe result of 


experience, modern plant 
equipment and highly 
skilled craftsmen. Thus the 
lower maintenance and 
operating costs of Economy 
Pumps are a measurable 
gain, assured by precisely 
engineered features, suchas: 


1—High motor mounting—above 
floor splash and dirt, 


Wa 
of s 
con 


Write for New Pump Data Book 
Indispensable to Plant Execu- 
tives and Engineers. Sent Free. 
Simply write for copy on your 
letterhead. 


ECONOMY PUMPS, In«. 


a HAMILTON, OHIO 


DI 
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1. The lapped surfaces of the valve are “pressure 


sealed” when the valve is in either the open or closed 
position. 


2. “Pressure seal” is accomplished by forcing lubricant 
under high pressure to the bottom of plug as well as 
into a grooving system which completely encircles 


the ports. SEND FOR CATALOG 


You'll find pertinent 


3. Lubricant not only seals valve against leakage, but 
also reduces friction between plug and body, permit- 


information on Wal- 
worth’s complete line 
of valves, fittings, 


ting easy operation. 
wrenches in the new 

Walworth Catalog 42. 

Included are 78 pages 

of practical engineer- 

ing data that simplify 

valve selection and 

make piping layouts 

easier. Write, on business stationery, for your 
free copy. Address: Walworth Company, 60 
East 42nd St., New York 17, N.Y. Dept. N5. 


WALWORTH 


walves ann fittings 


DISTRIBUTORS IN 


4, Coating of lubricant protects plug and body of 
valve against contact with line fluid, thus combatting 
corrosion. 


Walworth Lubricated Plug Valves are made in a full range 
of sizes, from %2” to 24”, from vacuum. to 5,000 p.s.i. For 
complete information, write for Circular 67, 


BOSTON WORKS 
KEWANEE WORKS 


PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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MAGNETROL FLOW ALARM 


PEND. TRADE MARK 


@ Used on boiler feed lines or cooling water 
lines to turbine bearings, the Magnetrol Flow Alarm sounds or flashes 
a warning when flow starts, stops, or drops below a predetermined 
level. The Flow Alarm is actuated by rate of flow only, it is not affected 
by changes in pressure. 

Switch action is based on a foolproof magnetic principle—there is no 
linkage between moving parts of valve and switch. There are no bellows, 
no packing boxes, diaphragms or electrodes to fail or cause trouble, 

Magnetrol engineers are prepared to help you determine applications 
in the Power field for the Magnetrol Flow Alarm. Write today for full 
data on engineering details, specifications, sizes, applications, etc. 


_MAGNETROL, 


73 North Orleans Street Chicago 
DIVISION OF FRED H. Sc ENGINEERING CO. 


For 85 years this company has been making good 
boilers. We invite comparison on quality, price, and 
delivery of various types and sizes of fire tube boilers 
from 3 H. P. to 250 H. P. 


Write us for illustrated bulletins. 


It is packed under full steam pressure. By the 

turn of a wrench, integral pressure guns force a 

special semi-plastic packing into the stuffing box. 

Welded Steel Construction. Alemite lubricated cyl- 

inder-guided sleeve. Made also in conventional 

gland-pakt types. Write for Bulletin EJ-1908. 


YARNALL-WARING COMPANY. 
100 Mermaid Ave., PHILADELPHIA 18, PA. 
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HE LINKS—“metal fingers’—of Morse Chain 
T drives are tough and sure, slip-proof. That's 
why Morse Chain Drives are selected for jobs where 
power must be transmitted with an “iron hand”— 
firm, steady and dependable—capable of handling 
éven steel mill roll drives of 5,000 h.p. and upward, 
at high speeds, at practically 100% efficiency—with- 
out power losses due to slippage that might occur 
with other type drives. 


BY CONTRAST... 


Morse Chain Drives, because they operate on the 
principle of ‘Teeth Not Tension” and perform like 
an “iron hand in a velvet glove”, are selected for 
precision work requiring amazingly close toler- 
ances—because they deliver a flow of power that 
is constant and uniform, assuring a uniformity of 
produced parts that cannot be approached where 
driving devices slip or falter even slightly. 


* * * 


If you are engaged in post-war planning, looking 
ahead—then look to Morse for equipment that will 
help your machines to better, speedier production, 
and lowered production costs, Right now, your 
nearby Morse representative will be glad to help 
you solve any power transmission problems rela- 
tive to essential war-time production. 


SILENT CHAINS ROLLER CHAINS 


MORSE: CHAIN COMPANY 
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How to calculate piping stress 
by easy arithmetical procedure 


This book brings the ordinary layout problem well within the 
grasp of many who wish practical answers to immediate piping 
layouts. Here are simple and direct calculations for estimating 
stresses in high temperature piping systems, serving as “pattern” 
forms with specific directions so that the practical pipe designer 
can refer to typical problems for both form and method of com- 
putation. An ingenious schematic procedure using only elemen- 
tary arithmetic not only reduces the amount of labor required 
for complex piping systems but also greatly reduces the possi- 
bility of error and makes possible important computations with 
no mathematics other than arithmetic. 


Just Published 


PIPING 
STRESS CALCULATIONS 
SIMPLIFIED 


By S. W. Spielvogel 
Mechanical Engineering Department, 
Consolidated Edison Company of New York 


83 pages, 81/2 x 11, 45 illustrations, $2.50 
Here are— 


@ complete, step by step, numerical solutions to many different piping 
stress problems—single and multi-plane problems containing straight, curved, 
inclined and corrugated branches, and pipe lines with variable cross sections, 
of either various weights or sizes of pipe 

@ tabulatien of moments, their combination and the computation of the 
resultant stresses due to pressure and bending 

@ computation forms arranged to permit sharing of labor on three-dimen- 
sional piping systems by allocating parts of the work to several persons 

@ theory and practice conveniently arranged so that you can refer quickly 
to typical computations without the necessity of reviewing theoretical back- 
ground 

@ all the important working data you need in complete appendixes; includ- 
ing tabular material on allowable stress values for all industries 


CONTENTS 

Determining pipe wall thickness; the allowable combined stress; single-plane 
piping; lines with variable cross sections; moment of inertia and product of 
inertia of straight lines; moment of inertia and product of inertia of inclined 
lines; 90° bend, both ends fixed; the case of moving anchors; thrust line; 
90° bend, one end hinged; 90° bend, both ends hinged; pipe line with vary- 
ing cross section; offset U bend with tangents; pipe line with inclined 
branch; curved branches; the stress coefficient; pipe line with curved 
branches; three-dimensional piping; three-dimensional piping containing 
straight branches only; simplified solution of equations; combining moments 
in three-dimensional problems; method of combining stresses; pipe lines 
containing circular quarter bends; examples for computing products of 
inertia; three-dimensional pipe containing quarter bends; three-dimensional 
pipe lines of variable flexibility; three-dimensional line containing corru- 
gated sections; appendixes; references. 


See it 10 days—Send no money 


Fill in and mail the 
coupon below, and we 
will send Spielvogel’s } 
PIPING STRESS CAL-# 
CULATIONS SIMPLI- 
FIED for your examina- § 
tion. If the book is® 
not entirely satisfac- 
tory to you, at the end § 
of 10 days return it to} 
us (postpaid), with ab-& 
solutely no obligation, 3 
or send $2.50 then. 


PipING STRESS 
CALCULATIONS SIMPLIFIED 


W. SPIELVOGEL 


FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42 St., New York 18, N. Y. 


Send me Splelvogel’s PIPING STRESS CALCULATIONS SIMPLIFIED for 
10 days’ examination on approval. In 10 days I will send $2.50, plus few 
cents postage, or return book postpaid. (Postage paid on cash orders.) 


HERE 1s A FLOW METERS 
that CANNOT BE DAMAGE) 


by sudden overload or Reverse Flows 


If you are looking for a flow meter that you 
don’t have to pet and pamper—a meter that 
will stand the gaff of sudden overloads or 
reverse flows, you will find your answer in 
the ADSCO Flow Meter of the orifice type. 
Here is a meter that you can depend on to 
maintain its accuracy under the most severe 
operating conditions. 

Whether you measure steam, water, com- 
pressed air or high pressure gas flows, its ex- 
clusive, simplified “free floating”’ meter mech- 
anism gives it 

sustained oper- 
ating accuracy 
over an excep- 
tionally wide 
range of flow. 
Records and to- 
talizes on direct 
reading, evenly 
divided daily 
charts. 

Write us regard- 
ing your meter 
problems. Also 
ask for bulletin 
35-83PR. 


AMERICAN DISTRICT STEAM COMPANY me 

A N. TONAWANDA, N. Y. = 

kind | 

Tal 

DSCO FLOW 

METERS 

ARE SIMPLE AND RUGGED... Stopi 
YET EXCEPTIONALL 

ACCURATE at all Rates of flo TAY 

NEW 
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"In my business little things 
make a big difference!" 


ON the surface a piping contrac- 
tor’s work looks simple: Just size 


up the specs and figure out a bid that 
will take the job! 


But that’s only the way in. If you 
want to do a good job and come out 
right on it, you’ve got to make every 
move count. And you can’t do that 


unless you're working with the right 
kind of stuff. 


Take welding fittings: If Weld- 
ELLS* are specified I know the job 
Will move. It will move because 
those permanent markings of size 
and weight on every fitting stop the 
Sfoping, the false starts and the mis- 


takes—because those accurate quar- 
ter-markings help to guide the work 
—because the tangents make lining 
up easy—because the bright, lathe- 
cut bevels enable the welder to do a 
better job faster. 


When I say this, I’m not overlook- 
ing the specifier’s end of the job, 
either. It seems to me that any engi- 
neer will concede that WeldELLS are 
more than “equal” to any other fit- 
tings on a purely engineering basis. 


For better welded piping at lower 
cost give me WeldELLS—the welding 
fittings that have everything! 


\GELLS and many other Taylor Forge products are produced in Byers Genuine Wrought Iron. 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 


NEW YORK OFFICE: so CHURCH ST. ¢ 
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PHILADELPHIA OFFICE: BROAD ST. STATION BUILDING 


WeldELLS alone have all 
these features: 

© Seamless — greater strength 

and uniformity. 


© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

® Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less than 
specification minimum —assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 


WeldELLS are just one of many Taylor 
Forge products that are vital to war and 
victory. An example is huge rolled steel 
rings—an important part of U. S. tanks 
now in action. 
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WATCH PRAY 


CRYSTOLON (Silicon Carbide) 
brick banish “watch and pray" 
methods when it comes to refrac- 
tory linings for boiler furnaces. 
With plants operating at war- 
time peaks and with many operat- 
ing men in service, it pays to in- 
stall these brick which guarantee 
longer life with fewer and briefer 
shutdowns. The dense surface of 
Crystolon brick cannot be pene- 
trated by slag, making clinker 
removal a short, easy operation. 
Highly refractory and chemically 
inert, these rugged brick are re- 


sistant to abrasion such as the 
motion of the firebed. 


NORTON COMPANY 
Worcester 6, Mass. 
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ORTON REFRACTORIES 
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Homestead Lever-Seald Valve 
Seating surfaces are fully pro- 
tected in both open and closed 
positions. (See shaded portion 
of diagram.) Only during the 
brief instant of opening or clos- 
ing does pipe line fluid come in 
contact with a limited area of 
these important parts. And these 
° momentarily exposed areas are 
immediately wiped clean as the valve moves from 
one position to the other. Fluid adherence is 
impossible due to the extremely close tolerance 
between valve plug and body made possible by 
Homestead Lever-Seald construction. 

This same exclusive Homestead Lever-Seald prin- 
ciple—which firmly applies or completely relieves 
seating pressure at will—renders the use of lubri- 
cants- unnecessary. Consequently no upkeep or 
attention is required . . . contamination of line 
contents by oil or grease cannot occur. . . valve 
failure due to corrosion or erosion of the seating 
surfaces is reduced to a minimum. 


Homestead Lever-Seald Valves of semi-steel, steel 
and bronze, are made in sizes 1%"' to 10", for 
pressures from 150 to 1500 — or to your own 
specifications. Write today for your copy of Valve 
Reference Book No. 38. 


Maritime’s two-fiag, 
highest production 
award to our men 
and women making 


1. Instant stick-proof operation 
2. Quarter-turn fully opens or closes 


3. POSITIVE SEAL WITHOUT LUBRICATION 


4. SEATING SURFACES ALWAYS PROTECTED IN 
BOTH OPEN AND CLOSED POSITIONS. COR- 
ROSION PRACTICALLY ELIMINATED 

5. Unobstructed straight-line fluid flow 


6. All operating parts protected from damaging 
effects of service conditions and weather 


on 


HOMESTEAD VALVE MFG. CO. - P.0. BOX 210 - CORAOPOLIS, PA. 
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WHERE 
To Buy 


Featuring additional products and 
specialties for power plants 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


PROFESSIONAL SERVICES 


EXAMINATIONS 
SURVEYS @ REPORTS 


PATENTS 
TRADE MARKS 


— 


/ SCRAPER 


. Bert way to remove soot. siaqg from boiler tubes 
Baked «lay quickly scc-aped and t'own out by the 
NWohawk! Actually burnishes tubes—cannot possibly 
harm them. Uses steam or air. For all size fire 
tubes. Step up power NOW—with a Mohawk. Also 
inquire about Vibratap Tube Cleaners for removing 
scale from fire and water tubes. 


BRUNT EQUIPMENT CO. 
60 S. DIVISION ST. BUFFALO, N. Y. 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 
Surveys . . Plant Studies .. 
490 Madison Ave, 


. Analyses 
New York, N. Y. 


J. E. SIRRINE & COMPANY | 


Power Plants 


Engineers Consultation 
Design Reports 
Water Steam Utilization Plans 


Greenville South Carolina 


COLUMBIA ENGINEERING CORP. 

STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 

War Plant Desi 


61 Broadway 
New York, N.Y. 


en - Supervision of 
Ingineering Reports 


323 Plum Street 
Cincinnati, Ohio 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, la. 


THE ORIGINAL 
Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 

MASA. 


BOSTON 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y 


For Industrial Processes, Heating and Air 

Conditioning Systems, Hot Water Heaters and 

Shower Baths. Write for Bulletins. 
Offices in 47 Cities 

267! Greenview Ave., Chicago, Wl. 


HH. CORL 


CONSULTING ENGINEER 


Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution Systems 
Plant Surveys Appraisals Reports 


1316 Arch Street 


Philadelphia, Pa. 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 

Power Plants 
Houses 


Paper Mi! 
Surveys 


Lowell, Massachusetts 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam Diesel—Hydro 
Reports—Examinat ions—-Laboratory 
Industriais and Utilities 


National Press Bldg. 
Reading, Pa. Washington, D. C. 


61 Broadway 
New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports * Examination Appraisals 
Consulting Engineering 
BUSTON e¢ NEW YORK ¢ CHICAGO « HOUSTON 
PITTSBURGH ¢ SANFRANCISCO ¢ LOS ANGELES 


HALL LABORATORIES, Inc. 


R BE. HALL, Ph.D., Director 
CONSULTANTS ON 
BOILER WATER CONDITIONING 
304 Ross St. Pittsburgh, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
ENGINEERS—CONSTRUCTORS 


New York, N. Y. 


Delivery us. Delay .. . 


When knowing where to find what you need 
is the deciding factor between DELIVERY 


and DELAY - consult the advertising 
pages. If you do not find what you need 
« Write 


POWER 


SARGENT & LUNDY 
ENGINEERS 


CHICAGO, ILLINOIS 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems. 


Use the 
SEARCHLIGHT 
SECTIONS of 


Departmental Staff @ McGraw-Hill 


For PROMPT ANSWERS to your business problems... 


American Machinist 

Aviation 

Bus Transportation 

Business Week 

Chemical & Metallurgical Engineering 
Coal Age 

Construction Methods 

Electrical Contracting 

Electrical Merchandising 

Electrical World 


Publishing Co., Inc. @ 330 W. 42nd St., N. Y. ©: 


Electronics 

Engineering News-Record 
Engineering & Mining Journal 

E & M J Markets 

Factory Management & Maintenance 
Food Industries 

Power 

Product Engineering 

Textile World 


— 
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Q 
THE POWERS REGULATOR CO. 


PREVENT DANGEROUS 
OPERATION 


explosion 
hazards 


| will 


Strong 80 Series trap ‘i 


air valve by-pass (2) in- 
sures quick drainage ' Fé: 


of conden- 
sate and rapid starting. - 

"70 ‘Series (Electronic Combustion Safeguard) 
(3) drains inlet line, 2 . 

maintaining dry steam 
at temperature regulat- 
ing valve. 


PROBLEM: Condensate accumu- 
lates in coils due to lack of pressure - om $3 


or closed. Water hammer results 
when steam regulating valve opens. 


SOLUTION: Drain coils fast. Use 
trap with 4 to 8 times capacity of 
actual steam condensate rate. For : page 
medium or high pressures, either Strons 89 Series Trap 
‘ for medium or high 
open or inverted bucket traps are | 


suitable. Use open bucket traps for sic 
low pressures. 


Completeness of the Strong trap line 

enables us to recommend exactly the 

type or size needed—- open or inverted 

bucket, closed float. float-and-ther- 

mostatic (blast), etc.—forged, weld- 

ed, cast or sermni-steel construction. 

Send your drainage problems to ‘Strong 30 Series Trap 

Strong, Carlisle & Hammond Com- _*°* !© Pressures This Wheelco pioneered electronic achieve- 

pany, Cleveland, Ohio. - ment gives you PROTECTION against explo- 
m spect ALTE sion hazards by instantly shutting off fuel to 

w88 the burners upon failure of the flame. Flame- 

otrol may be combined with any type of tem- 

perature or pressure controllers. The Wheelcc 

Flame-otro! is available with automatic or 

manual ignition, time delay for purging, or 

other desirable sequences. It operates with 

equal efficiency on gas, oil, powdered coal, or 

any combination of these fuels. 


6 
oTHER STRONG 


Write for Bulletin L2 for complete information. 


Wheelas Instruments Go. 


863 W. HARRISON STREET @ @ @ CHICAGO 7, ILLINOIS 


“Electronic Principle” Temperature Controis 


| 
| : 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: INFORMATION: DISPLAYED—RATE PER INCH: 


10 cents @ word, minimum charge $2.00. BOX NUMBERS in care of any of our New The advertising rate is $6.30 per inch for -/) 
(See ¥ on Box Numbers.) York, Chicago or San Francisco offices count advertising appearing on other than a cen. 
POSITIONS WANTED (full or part-time in- 10 words additional in undisplayed ads. tract basis. Contract rates quoted on request. 


dividual salaried employment only), 2 the DISCOUNT of 10% if full payment is made AN ADVERTISING INCH is measured % i--h 
above rates. in advance for four consecutive insertions of vertically on one column, 3 columns—30 inches 
PROPOSALS, 50 cents a line an insertion. undisplayed ads (not including proposals). —to a page. > 


NEW ADVERTISEMENTS received by November 10th will appear in the December issue, subject fo limitations of space available. 


-— 


ASSISTANT SUPERINTENDENT of Power, | STATEMENT OF THE OWNERSHIP, MANAGEMEN? 
engineering graduate, about 35, for modern ew we ye REQUIRED BY THE 
high pressure industrial power plant and proc- " Cc > I 288 OF a 24, 

basic industry. Experience in feed water treat- Power, sdditional 
ment and personnel handling desirable. North- | Directory number in December Albany, N. Y., fo 
eastern Ohio. P-597, Power, 520 N. Michigan 
Ave., Chicago 11, Ill. 


State of New York 
County of New York §%°: 


PLANT ENGINEER WANTED—This ts a real Before me, a Notary Public in and for the State and 
opportunity for a man with experience and | County aforesaid, personally appeared J. A. Gerard) 
some general knowledge of the canning indus- | Who, having been duly sworn according to law, depose 


and says that he is the Secretary of the Mc(raw- 
try. The job is Plant Engineer for a food Publishing Company, Inc.. publishers af eo 
know! 


specialty concern manufacturing both canned . 
and packaged products, located in New York | nd belief a truce of manage. 
State. The man we want has had experience in: | ment (and if a daily paper, the circulation’ eto., of 
canning and packaging equipment maintenance | the aforesaid publication for the date shown in the above 
and construction, equipment purchasing, high | caption, required by the Act of August 24, 
pressure boiler equipment, air conditioning, | amended by the Act of March 3 
building in maintenance and construction. We | section 537, Postal Laws and 
are willing to pay this man what he is worth. | the reverse of this form, to wit: 
Write, giving full particulars regarding educa- 1, That the names and addresses of the publisher 
tion, experience, salary expected to ..... Per- | editor, managing editor, and business managers are: 
sons now in war work will not be considered. | Publisher, McGraw-Hill Publishing Company, Inc., 3% 
P-599, Power, $30 W. 42nd St., New York 18, | West 42nd St., N. Y. C. 18, Editor, Philip W. Swain 
N.Y. 330 West 42nd St., N. Y. C. 18, Managing Editor, None 
E, J. Tangerman, 330 West 42nd 
2. That the owner is: (If owned by a corporati 
ereunder, the names and addresses of stockholders own- 
Combustion Efficiency as applied to SALARIED POSITIONS—This advertising ser- | 'n& or holding one per cent or more of total amount of 
Boiler Plant Operation, Fuels and Equip- vice of 32 years recognized standing nego- | the names and 
ment is now a most important factor in tiates for high salaried supervisory, technical | owned by a firm, company. or other unincorporated des 
Defense work. Fuels cost more than ever and executive positions. Procedure will be in- | cern, its name and address, as well as those of each 
before. Boiler loads are heavier. A dividualized to your personal requirements and | individual member, must be given.) McGraw-Hill Pub 
scarcity of some kinds of fuel is apparent. will not conflict with Manpower Commission. | lishing Company, Inc., 330 West 42nd St.. N. Y. ( 
. H Retaining fee protected by refund provision. | Stockholders holding 1% or more of stock: James B 
The Combustion trained man—the Hays Identity covered and present position protected. | McGraw, 330 West 42nd St., N. Y. C. James II. McGraw 
ined man—can do his part, and open Send for details. R. W. Bixby, Inc., 279 Delward | Jr., 330 West 42nd St., N. Y. C. James H. McGraw 
ng big opportunities for himself that Bldg., Buffalo, N. Y James H., McGraw, Jr., and Curtis W. McGraw, Trustees 
ve ver existed before, by devoting a little oe Harold W. McGraw, James H. McGraw, Jr.. Dous 


McGraw, Curtis W. McGraw, 330 West 42nd 
of his spare time to training himself to N. Y. C. Edwin S. Wilsey and Curtis Ww. con 


meet present conditions. POSITION WANTED Madison, Trustecs for James H. McGrav, 
How? Through the simple, easy read- 3rd., Curtis W. McGraw, 330 West 42nd St., N. Y. ¢ 
ing, practical Hays Home Study Course pNGINEER, 46, splendid health, married, col- Hugus Britton, 430 Wee 
in Fuel and Combustion Engineering. For lege graduate, 23 years experience all phases | McGraw, Madison, New Jersey. Grace W. Mehren, 1 
6 years the Hays Public Utility work, electric and gas, power | No, Country Club Drive; Phoenix, Arizona. Wilson ¢ 
Just a Few of institute has spec- plant operation, desires connection making use | Laucks, 1501 Cleveland Avenue, Wyomissing, Penns) 
Our Hundreds ialized exclusively of experience. Excellent references. PW-598, vania. 
of Friends in training in Com- Power, 330 W. 42nd St., New York 18, N. Y. 3. That the known bondholders, mortgagees, and other 
International bustion ficiency. security holders, owning or holding 1 per cent or more of 
Harvester Co. 20 Hundreds of Hays total somes of bonds, mortgages, or other securities 
Armour and Co..75 trained men now RESHARPENING are: (If there are none, so state.) None. 
Sesbustion fa- hold substantial 4, That the two paragraphs next above, giving the 
gineering Com- ith ri ~~ names of the owners, stockholders, and security holders, 
i positions of respo PIPE WRENCH JAWS resharpened, about one | if any, contain not only the list of stockholders and 
sibility. What we half wholesale cost of parts, hold like new. | security holders as they appear upon the books of the 
have done for them Send jaws or wrench prepaid to C. L. Shobe, | company but also, in cases where the stockholder o 
we can do for you, 1819 Monros St., Box 394, Great Bend, Kans. security holder appears upon the books of the company 
in your spare time. the name of 
) rporation for whom such trustee is ac 
Many ALES ENSINEERS WANES ing, is given; s'so that the said two paragraphs contal 
es Ay Men with sales experience selling manufacturers statements embracing affiant’s full knowledge anc belie 


as to the circumstances and conditions under whic 
and industrial plants. Must have background to stockholders and security holders who do net appear 


Cites 5; Trai deal with plant engineers and superintendents. upon the books of the company as trustees, hold stoc? 
ethers 


Work to be in essential industry and to be con- and securities in a capacity other than that of a bon 

and many tinued after duration. Location in Midwest or fide owner; and this affiant has no reason to belie 

or indir the said stock, 

ing or other securities than as so stated by him. 

The coupon below w' 4 - SW-585, Power 5. That the average number of copies of each issue of 

cus partioutecs soquetns age Gest, meget 520 No. Michigan Ave., Chicago 11, Inc. this publication sold or distributed, through the mall 
ng. by starting now to train your- or paid, subscribers | during the twelve 
: ded wide open field of Fuel and mon reced ; 

by mem ave information is required from daily publications only.) 

comene, today more than ever. Send the coupon J. A. GERARDI, Secretary. 

Now. 


obligation of course. ANUFACTU RERS’ McGRAW-HILL PUBLISHING COMPANY. INC. 
Hays Institute of Combustion geSorn t0 and ‘su ore me this 


430 MICHIGAN AVE., CHICAGO, ILL. ATTENTION EMILY Z. SHEPARD. 
DEPT. 


o. 768, N. ¥, Co. Reg. No. ‘ 
Our 27th Continuous Year .. . We (ty 92, 1900) 

{| Combustion, on sis oO anufacturers’ Represen- 
Soe"N."lonigan Ave., Chicago——Dent. 18 tative for the New England States. We 


Free Book ‘Opportunities i 
have «good Sales Organisation, ||| REPRESENTATIVE AVAILABLE 


senbenisebeensearness Would you like to be represented in the Philadelphia 
ment, and are well financed. Estab- 


ed 12 years. lished in that field for 15 years? Full details re- 
quested om your present volume in Philadelphis 


Berry Stoker & Service Co. cee RA-586, Power 
65 Randolph Street Arlington, Mass. 330 W. 42nd St., New York 18, 
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CLEVELAND TERRITORY 


We are now 100% war work. 


additional connections. 


G@ SEARCHLIGHT SECTION @ 


POST WAR BUSINESS 


Over thirty years in Sales Administration and Engineering. 


We have the experience, resources and contacts for active 
competent representation and are interested in acquiring 


MERRILL P. WOLFE 


719-23 NATL. CITY BANK BLDG... .Mechanical Engineer. . . CLEVELAND 14, OHIO 


WANTED 


We buy and dismantle complete indus- 
trial plants including, machinery, genera- 
tors, boilers, cranes, motors, etc. 


Send us a list of your surplus equipment 
today, Brokers protected. 


THE VICTOR-FINN COMPANY 


369 Lexington Ave., New York, New York 
Tel. LExington 2-3868 


MOTOR REWINDS? 
ARE YOU PARTICULAR? 
DO YOU HAVE A SPECIAL MOTOR? 
We stock oaly the Best of Insulation 
100% Factory Work 
TRY US 


Previous Experience with 
General Electric Allis Chalmers 
Westinghouse Navy Yard Work 


Cc. V. HUNT 
916 


Est. 1 
Ridgefield, N. J. Morsemore 6-5091 


Trucks ##1—U.S. Highway aad Erle Raliroad 


MOTOR 


WANTED 


One 750 to 1000 KW synchro- 
nous motor, 3 phase, 60 cycle, 
2300 volts, 240 R.P.M. 

The Shartle Brothers Machine Co. 
Middletown, Ohio 


WANTED 


COMPRESSOR 


One Imperial type XRB Ingersoll-Rand 65 
lb. per max.; 250 x R.P.M., either 12 x 12 


12 x 12 
W-595, Power 


330 West 42nd St., New York 18, N. Y. 


x 12 or two stage with low pr. cylinder 


WANTED 


RECORDING DRAFT GAUGE 

RECORDING CO? METER 

RECORDING STACK METER 
FRANK W. AIKIN 


WANTED 


MOTOR 


Direct Current motor 175 H. P., t DMC 

class 209 500 30 Volts. 

Sener Raa RPM form L 230 Volts. Reply 
W-593, Power 

4 330 West 42nd St., New York 18, N. Y. 


WANTED 


PUMP 


Boiler or chemical feed pump. 


200 ibs. pressure. 

but iron fitting not necessary. Address 
W-594, Power 

330 West 42nd St., New York 18, N. Y. 


Plunger 


type preferred. 400 gals. per hour against 
Iron fitted if possible 


WATERTOWN, NEW YORK 


Don’: forget the 


BOX NUMBER 


When answering the classified advertise- 
ae this magazine don’t forget to put 
4 * gumber on your envelope. It is 
wt Ocly means of identifying the adver- 
« you are answering. 


WANTED 


295, 30 or 35 HP. BTA. 
or BTS Motors. 


W-596, Power 
330 W. 42nd St., New York 18, N. Y. 


WANTED 
2 Duplex Steam Pumps 


mate Size 14” x 10” x 12” 


16 West Jersey Street Eitzebeth, N. J 


Inside Packed, Boiler Feed Type, Approxi- 


ELIZABETHTOWN CONSOLIDATED GAS CO. 


"OWES © November, 1943 
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@ SEARCHLIGHT SECTION @ 


ELECTRICAL POWER EQUIPMEN! 


ROTARY 
CONVERTERS 


3 phase 60 cycle 


mee KEW (2) WESTINGHOUSE 
225-285 volts D. C., 225 RPM, 
with 13200 volt transformers 

1706 KW (2) GENERAL ELECTRIC 
250 volts D.C.. 514 RPM 

1606 KW WESTINGHOUSE 2325- 
283 volts D. C. 450 RPM 
with §2300/4000-6900/12000 
volt transformers 

4466 KEW GENERAL ELECTRIC 
230 volta D.C.. 720 RPM 

KW GENERAL ELECTRIC 
680 volts D. C.. 1200 RPM, 
with 2306/4000 volt trans 


ROTARY 
CONVERTER 


3 phase 25 cycle 


2000 KW WESTINGHOUSE 270 
volis D. C., 300 RPM with 
$000 volt transformer 


1000 KW GENERAL ELECTRIC MOTOR GENERATOR SET 


1000 KW (1250 KW 2 hrs. 55 deg. C rises) GENERAL ELECTRIC direct 
current generctor 125/250 volts 3-wire 720 RPM direct ceanected te 
1400 HP 80%, P.F. (1750 HP 2 hours 55 deg. C rise) GENERAL ELECTRIC 


synchronows motor 3 phase 60 cycle 13200/6600 volts 728 RPM. Equippec 
with 0.C. breekers. 


MOTOR GENERATOR 
SETS 


3 phase 60 
1000 KEW GENERAL 
synchronous 125/25" volis 
wire D. C., 13200 5400 voi, 


1000 KW GENERAL 
3-UNIT synchronous 125 25 
volts D. C., 4000 2°00 vol, 
A. C., 720 RPM 

$00 KW GENERAL FLECTaic 
synchronous 700 wo''s D.¢ 
4150 wolts A.C. 720 RPM 


MOTORS 


3 phase 60 cycle 

2500 HP GENERAL ELECTRIC 
synchronous type TS 24) 
RPM, 11000 volts 

625 HP GENERAL ELECTRIC syn. 
chronous type TS 180 RPM 
2200 volts 

350 HP FAIRBANES MORSE slip 
ring type HV 600 BPM, 220 
volts 

300 HP WESTINGHOUSE slp 

ting type CW 490 RPM. 220 

volts 


Steam Turbo Generators 
3 phase 60 cycle 


7600 EVA GENERAL ELECTRIC 
moncondensing, 425 lbs. 750° 
TT, 200-250 lbs. back pres 
sure, 13800 volts 


3750 KVA GENERAL ELECTRIC 
200 lbs. 2300/4000Y volts 
with surface condenser. 


3125 EVA GENERAL ELECTRIC 
225/400 lbs. 2400 /4160 volts. 
with surface condenser 


2500 EVA WESTINGHOUSE 
200 ibs., 600 wolts with jet 
condenser 


1875 EVA GENERAL ELECTRIC 
150 lbs. 2300 volts with sur- 
face condenser 


1250 EVA ALLIS CHALMERS 
150,200 lbs. 2300 volts with 
jet condenser 


$00 EVA WESTINGHOUSE non- 
condensing, 150 lbs. 5 lbs. 
back pressure, 480 volts 


SURFACE CONDENSER 


1540 sq.ft. WORTHINGTON sur- 
tace condenser with steam 
jet air pumps 


Steam Engine Generators 
3 phase 60 cycle 


$00 EVA GENERAL ELECTRIC 
Ames uniflow, 175 lbs., 5 lbs. 
back pressure, 240 volts 

$00 KVA ALLIS CHALMERS Cor- 
liss, 175 lbs. 25 lbs. back 
pressure, 240 480 volts 

438 EVA GENERAL ELECTRIC- 
SKINNER unillow, 150 Ibs. 
5 lbs. back pressure, 240 / 
480 (2300 volts 

300 KVA GENERAL ELECTRIC. 
AMES twin uniflow, 175 lbs. 
10 lbs. back pressure 240/ 
480 volts 

210 KVA GENERAL ELECTRIC- 
SKINNER uniflow, 150 lbs. 5 
lbs, back pressure 240 /480 / 
2300 volts 


STEAM ENGINE 
GENERATORS 
250 Volts D.C. 


$00 KW CROCKER WHEELER 
AMES, 4 cylinder vertical 
uniflow, 150 lbs., 5 lbs. back 
pressure 

250 KW CROCKER WHEELER- 

SKINNER uniflow, 115 lbs. 3 

lbs. back pressure 


Diesel Engine Generators 
3 phase 60 cycle 


333 KVA GENERAL ELECTRIC 
DE LAVERGNE 4 cylinder 
2300 volts, 225 RPM 


230 EVA GENERAL ELECTRIC 
WORTHINGTON 4-cylinder. 
440 volts, 327 RPM 


225 EVA WESTINGHOUSE. 
WORTHINGTON 3-cylinder 
2300 volts, 275 RPM 


200 KVA FAIRBANKS MORSE 
cylinder 2400 volts, 257 RPM 


187 KVA GENERAL ELECTRIC 
McINTOSH - SEYMOUR + 
cylinder, 2300 volts, 25) 
RPM 


i170 KVA FAIRBANKS-MORSE 
cylinder 2400 wolts, 257 RPM 
156 KVA ELECTRIC MACHIN. 
ERY-COOPER BESSEMER + 


CYLINDER, 240 volts 300 
RPM 


125 KVA WESTERN ELECTRIC 
WORTHINGTON 2-cylinde:. 
2300 volts, 277 RPM 


THE NATIONAL POWER MACHINERY CO. 


1921 SCRANTON ROAD 


CLEVELAND, OHIO 
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TRANSFORMERS 


MOTORS GENERATOR SETS MOTORS—3 PHASE 60 CYCLE (Con't) 


1—2000 ampere, 6 volt, Hanson-Van Winkle 2—100 HP, 450 RPM, 440 volt, G.E., sq. eg. 2—400 KVA, G.E., 4156-240/480 v., Scott 
by 1—1500 ampere, 6 volt, Hanson-Van Winkle Ii—90 HP, 400 RPM, 550 volt, Cr. Whir., taps, 
00 y SU. CE. 3—300 KVA, Pittsburgh, 7800/440 volts. 
1—75 HP, 900 RPM, 4000 volt, Elec, Mach. KVA, G.E., 6600/2200/220/440, 
syn. 99n0/95 
1—70 KW, 125 volt, Crocker-Wheeler syn- WP, 900 RPM, 220 volt, Fairbanks KVA, G.E., 2200/220/440. 
- chronous Morse, slip ring. 3—150 KVA, G.E., 33,000/ 2300/4000 Y. 
1—20 KW, 600 volt, General Electric squir- 1—75 HP, 900 RPM, 440 volt. G.E., sq. eg. 3—100 KVA, Westinghouse, 11,430/250 volts 
1-75 HP, 720 RPM, 440 volt, Westshse. 1100 KVA, Pittsburgh 1375/2750-110/220 
1—f'% KW, 125 volt, General Electric, squir- slip ring volte 
1—526 KVA, 3600 RPM, 660 volt, G.E. I—50 HP, 900 RUM, 440 volt, G.E., sl. rg. I—75 KVA, G.E., 3 phase, 4156Y—120/208Y. 
1—250 KVA, 720 RPM, 230 volt, G.E., 1—59 HP, 900 RPM, 440 volt, G.E., sq. eg. 3-30) KVA, G.E., 2200/220/110, 


2—50 KVA,. Pbogh. 7500/15000 volts-110/220 


1—200 KVA, 3600 RPM, 240 volt, Allis Chal. MOTORS—-D.C. 230 VOLTS it 


—62% KVA, 3600 RPM, 220 volt, Allis 
C 2-450 HP, G.E., 409 RPM, Type MPL, lg KVA, G.E., 2200/220/440. 
Form 1-F 7—25 KVA,. Wostg., air cooled, 440/220-110 
MOTORS—3 PHASE 60 CYCLE 1—250 HP, 760 RPM, Elcctro Dynamic, volts. 
i—400 HP, 514 RPM, 440 volt, Wesig.. slip ”»—150 HP, Westzhse., 550 RPM. Type SM. 1-25 KVA, G.E., 220/110-220/110 volts. 
2—15 KVA, G.E., 2390-115/230 volts. 


ring. i650 HP, 750 RUM, Electro Dynamic. 
I—335 HP, 600 RPM, 2360 volt, G.E., syn. —125 iP Testinghouse, SK 
be CPM, 22 volt, G.E., slip 1 100 HP, 575 RPM. 230 VOLTS 


ring. » 
100 HI, 625 RPM, G.E 


1—250 HP, 514 RPM, 400° volt, G.E., syn 1—159 259 1050 REM, Crocker-Wheeler, 
9r . i—S) HP, Crocker-Wheeler, 600 RIM, Type 

1—250 HP, 600 RPM, 4900 volt, G.F., Syne 2—100 HP, 475/1875 RPM, Klectro Dynamic. 

i—200 HP, 600 RPM, 2200 volt, G.E., sl. re 1—73 HP. G.E., 575 RPM, Type C. Sprague: 1I—90 HP, 470,940 RPM, General Electric. 


1—20 HP, 450 RPM, 2209/4000 v., G.E.. With spare armatu 52571575 RPM, Electro Dynamic. 
re. 65 HP, 1000 RPM, G.E., T e RC 1 Hl’, 5000/1500 REM, Wes inghouse. 
HP, Crocker-Wheeler, 700 RPM, Type 1—35 HP, 50/1050 RPM, Electro Dynamic. 

iI—150 HP, 900 RPM.. 440 volt. Al. Ch. sl. re HP. GLE. 625 RPM. Type DLC-65. RPM, Cresher 
i—150 HP, 720 RPM. 440 volt. G.E.. sl. rz RPM, 
I—150 HP, 600 RPM, 440 volt, G.E. sl. reg I—at HP, 750 RPM, Westghse., Type SK 925 HP, 300/900 RPM, Eleetro Dynamic. 
1—150 HP, 400 RPM, 440 volt, G.E., sq. ex I—50 HP, 700 RPM, Crocker-Wheeler. 1-20 HP, 750/1500 RPM, General Electric. 
2—125 HP, 720 RPM, 440 volt, G.E., sl. rg I—40 HD. G.E.-Sprague, 700 RPM, Type HP. 2300/1200 RPM. 
i—100 HP, 900 RPM, 440 volt, G.B.. sl. HP. 775 RPM, Westinghouss namic 
100 HP, 720 RPM, 440 volt, G.E., sl. re i—40 HP, 300 RPM, G.E. 1—5 HP, 6001200 RPM, General Electric 
HP, 720 RPM, 440 volt, G.E., sq. es. HP, 1450/1800 RPM, Crocker Wheeler. 
I—100 HP, 600 RPM, 440 volt, G.E., sl. rg HP, 400/1600 RPM, Diehl. 
1 HP, 600 RPM, 440 volt, G.F., sq. ex i—30 HP, G.B.. 1100 RPM. Type RC-31B Hr’, 225,900 RPM, Electro Dynamic. 


00 HP, 514 RPM, 440 volt, G.E., sq. ¢ Form A-21, 


HP, G.E., 650 RPM, Type KC-15 TURBO-GENERATORS 


ony 


Hil’, Westghs 600 REM, Type SK 
| 25—Westinghouse type U Recording 295 HP, G.E., 775 RPM, Type RU-12 i—i0” KW, G.E., 3 ph., 60 cy., 430 volt, 
| Am@eters with sl:t core, CT HP. 800 RPM. Type RC-12 bleeds 
| 25—Westingho-se type U Recording A 75 KVA, Westghse., non-condensing. 
| Volt-meters. 20 Hi’, Westghse.. 1700 RPM, Type SK 300 KW, G.E., 3 ph., 60 cy., 220 v., cond. 
\ i—15 HP, G.E., 800 RPM, Type RC-11 1—!00 KW, G.E., 3 ph., 60 ey., 220 v., cond 


1602 S3rd ST., NORTH BERGEN, N. J. 


NEW JERSEY —UMION 3-2 


PHONE NEW YORK —LONGACRE 5-3227 
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MOTORS - 


GENERATORS 
CONTROLS 
TRANSFORMERS 


MOTOR GENERATOR 
sere 


work. 


Put all idle equipment to 
Send your list for 
prompt action. 


TRANSFORMERS 


S—S500 KVA, GE, type H, form VD525 19100-22000/40000Y to 


2300, 1 phase 

1—200 KVA type H.K. 2300/115/230 rae 1 PH. 60 cy. 

2—150 KVA "phasbese 2300/115/230 volts, 1 PH. 60 cy. 

2—-75 KVA West. 1 ph. 25 cy. 60000 volts Prim— 
6900/2300 volts secondar 


OTHER SIZES, VOLTAGES AND CYCLES 


ALTERNATORS 


240 KW, & PF Electric Machinery, 4600 volts, 60 cycle 3 phase, 
rpm with direct connected exciter. 
200 KW Westh. Unity Power Factor, 3 PH. 60 cyc. 900 R.P.M. with 
direct connected exciter. 


160 KVA Gen. Elec. Type ATB form D, 60, 3 ph., 220/440 600 


RPM, revolving field, built-in exciter. 


D. C. GENERATORS 


150 KW Western Elec. 3 brg. 3 wire, 115/230 V, 600 RPM. 
50 KW Milwaukee, Comp. Wound 125 V, 600 RPM. 


MOTOR GENERATOR SET 
Western Elect. 1000 Amps—40 Volts direct con. to 
either on AC or DC 580 RPM Motor. 

125 K.W. Crocker Wheeler, 250 Volts D.C. Comp. 
WD. Dir. Con. To G.E. 2300 or 440 Volts Sq. Cage Motor 


CRANE MOTORS 
75 H.P.—G. E. 51—230 Volts—550 RPM 
35 H.P.—G. E. Form D—550 Volts—590 RPM 
25 H.P.—Form E—550 Volts—760 RPM 


300 KW Gen. Elect. Synchronous Converter, 6 Phase, 
type HCC form J, 25 cycle, 750 speed, 220/230 volts. 
With Transformers for 2300 volts. 


FREQUENCY CHANGERS 


40 KW GE type I.T.T. frame 553 3 ph. 25/62, 4% cy. 220 volts 
primary 440 volts secondary, 750 RPM direct con. to 40 H.P. 
GE type KT543—3 ph. 25 cy. 220 volt 750 RPM. 


OTHERS IN ALL SIZES VOLTAGES AND CYCLES 


3 ph. 60 cy. A. C. MOTORS 


H.P. Make Type Speed Volts 
200 West Syn. -08 P. F. 900 220/440 
WITH DIRECT CON. EXCITER 
200 Waghse. -Rg. C 220/440 
200 Gen. Elec. Sq.Cg. 1FormK 514 220/440 
175 Ideal AVA 1750 
150 Gen. Elec. Sq. Cg. I 2300 
150 Al Ch. Sq. Cg. 600 440 
150 Burke 3BRG. 2 ph Suu 220/440 
125 Gen. Elec. MT. 553 1200 220 
125 Gen. Elec. Sq. Cg. I K 720 220/440 
125 Gen. Elec. Sq.Cg. KT547 1800 440 
3 ph. 25 cy. MOTORS 
H.P. Make Type Speed Volts 
Elect. 500 2300 
th Direct Connected Exciter 
200 Lincoln WSR R. X.W. 500 440 
150 Burke _ 500 440 
With Direct Exciter 
150 Gen. Elec. Sl. Rg. IFormM 500 
100 W Sl. Rg. BR 750 220/448 
100 Gen. Elec. Sl. 4 I Form M 750 220/440 
100 Gen. Sq. C. I 750 220/440 
100 Waghse. Sq. C. 500 220/440 
75 Waghse. Sq. C. CCL 500 220/440 
75 Gen. Elec. Sl. = I M 750 220/440 
75 Wagner Sq. BM 750 2200 
75 Gen. Elec. Var BTA 375/750 440 
50 Burke AC133 220 
WITH DIRECT CON. EXCITER 
H.P. Make Type Speed 
125 G.E. CL 850 
100 Northwestern K30 Comp. Inter. 1750 
100 Wsghse. SK143 Shunt Inter. 1750 
85 Gen. Elec. Vert. Comp. Wound 700 
75 Crocker Wh. CCM25JA 1700 
67 Otis Elevator Motor-Comp. wd. 1200 
60 Sprague Wound 625 
50 Gen. Elec . L. 6 Shunt Wound 560 
50 West. Ski 20 1700 
40 Fair. Morse Ball BRG. Vert. Comp. 1740 
32 Sturdevant C Form P. Shunt Wound 190 


Only 
partial listing 


al PEERGER BROTHERS. 
ELECTRIC MOTORS, Inc. 


STATE ST. 


& 


ERS. NEW_YORK 


OVER 10,000 ITEMS IN STOCK FOR IMMEDIATE DELIVERY 
FROM EITHER ROCHESTER, N. Y. OR TOLEDO, OHIO 
REBUILT AND SOLD WITH A STANDARD NEW GUARANTEE. 


Write or wire 
your inquiries 


THE FRED W. 


N. SUPERIOR: ST. 


Dependability 


POWER November 
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step Your Power 


QUICK WITH 


STOCK EQUIPMENT 


Shipped as fast as 
conditions allow 


ROTARY CONVERTERS 
3 Phase—60 Cycle » 
1—1500 KW Whse., 720 RPM., D.C, 600 ¥. AC 
11500 V. 


1—1500 KW Whse., 600 RPM., D.C, 60@ V. A.C. 11508. 
- G.E., HCC, 720 RBPM., D.C. 250 V. AC. 


—1000 KW Whse., 900 RPM., D.C. 600 V. A.C. 
Vv. 


2—750 KW Whse., 1200 RPM., D.C. 600 V. AC 
5500/2300 V. 


1—150 KW Whse., 900 D.C. 600 V. AO. 


wRITE—Better Still—WIRE 


6600/2200 
1—500 KW Whse., 900 RPM., D.C. 25 V. A.C. 2300 ¥ 
A. C. MOTORS 1—500 KW Whse., 1200 RPM. D.C. 600 V. AO 
3 Phese—60 Cycle 2300 V. 
2—375 KW Whse., 1200 BPM. D.C. 250 V. 
SLIP RING 


Cr.Wbh. 801Q° 2300 237 
al.Ch. ANY 440 oss Rotary Converters 
Whae. cw 440 3 Phase 25 Cycles—Booster Type 
G.E. IM 440 900 
Whee. HW 2300 875 31500 KW OE. $00 RPM., D.C, 225/275 ¥.. 
Al. Ch. 1200 Amp. e600 V. 
MOTOR GENERATOR SETS = 300 $00 KW Gk. HCC, 758 GPM., D.C, 225/216 
3 60 Cycle 400 Al. Ch. ANY 2300 
Phase = ose Gx. MT-442 2300/4000 
KW 3 unit consisting IM 440 
to HP, 3300 V. 1— 300 Whae. cw 440 585 TRANSFORMERS 
1-500 KW G.E., 600 V. D.C. to ALP. 13200/ ox. MT 4000/8800 60 Cycle 
1— 200 Whee. CW 3300 514 KYA Make Ph. Type Voltages 
\-500 KW G.E., 600 V. D.C. to 700 H.P. 2200 V. I— 200 GE. I-M 440 600 6—1667 Pitts 1 oIsc 13200x2300 
. D.C. to 1000 KVA. 2300 V. I— GE. IM 2200 695 4— 535 G.E. 1 HJ-DD 2300x445 
\-400 KW G.E., 250/275 V., D.C. to 600 HP, v. I— 100 IM 220 1750 2— 333 Pits. 1 OI8C 24001220 
|-100 KW WHSE., 250 V. D.C. to 159 KVA. 2300 V. 300 OE. 1 i. 1320012300/678 
His KW G.B., 125 V. D.C. to 120 H.P., sa. es., Cc. MOTORS 3— 200 GE. 1 H-KDD 13800x220/440 
$300/4000 Y. 3— 150 Whee. 1 8K 2200x440/220 
+80 KW G.M., CD, 185 V. D.C. to 75 H.P., aa. e6.. SQUIRREL CAGE 3— 160 Whee. i SKM 2400x120/246 
a 4 
KW WHBE., 280 V. D.C. to 45 KVA 2300 V. om 
I-35 KW A. B. See 230 volt D.C. to 50 H.P. 220 volt 1—400 CS-11046A 2200 585 
¢g. motor with exciter. 1—300 Whee. D. C. MOTORS 
2 H.P. 220 volt 1—300 G.E / 
1-15 KW Cont, 230 volt D.C. to 25 ve i—200 Whee. cs 2300 1200 HP Make Type Velte 
&. Cg. motor. 
1—200 IK 2200 490 i—1250_ G.E. MCF 260 
\-10 KW Balancing Set Gen. Elec. with 2—5 KW 4— 175 G.E IK 440 900 3—1250 GE. MPC 500 
—125 volt generators. 1— 150 Lincoln 440 1200 i— 800 GE. MPC 650 
I— 150 GE =, GE. MPC 260 
1—150 Al. Ch A 440 17 MPC 550 
TURBO GENERATOR SETS 1-100 Whee cs 560 1750 
1-600 KW Whse. 625 Kva. 440 V. 3 ph. 60 cy. 3600 I— 300 G.E. MCF 230 
RPM with Parsons 145/175 lb. cond. turbine com- 300 G.E. DMC 230 
plete with jet cond. and access. GEAR REDUCTION UNITS 1— 300 Cr.Wh. CMC 103H a 
I-15 KW Ridgeway 250 V. D. C. with Terry turbine : MPC 230 
180 Ib. pressure with 12 bik. pres., 2000 RPM. 1—2100 H.P. Whse. 1800/8860 RPM. 1— 300 
943 H.P. G.E. 5806/1200 RPM. = 
i— 750 H.P. Al. Ch. 3600/600 RPM. 
Whee. 230 
A. C. GENERATORS 1— 450 H.P. G.E. 3600/1200 RPM. 380 
AND SYNO. MOTORS a— 150 GE. RC-19 230 
Wor KVA Make & Type Volte Speed 2— 125 G.E. 
I~ 625 Whse. 480 900 100 GE. LC 230 
I~ 500 G.E. Ts 440 360 I— 100 GE. MPC 230 
I~ 250 G.E. ATB 2300 600 + 
G.E. ATB 220 600 3— 70 Whse. SK-183 230 
Whae. 2400 900 60 Diehl K-11 230 
2— 60 Cr.Wh. CMC6SH 230 
Whse. 4000 1800 1— 50 Cr.Wh. CMC-8IH 
Whse. 2400 900 I— 50 Cr.Wh. CMCSOH 230 
Whae. 2300 1800 I— 6 GE BC 230 


SUCCESSFUL 
OPERATION 


COMPANY INC. 
GUARANTEED Mele Office & Shep: 43 HOWELL ST., JERSEY CITY, W. 2 
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Wuen, many years ago, we started to rebuild used 
machinery, there was no established procedure for do- 


ing a job. How to do it, how much to do or how and machine tools now means complete rebuilding, often 
well to do it hadn't been standardized. So, for your pro- good-as-new performance and often, by incorporating 
tection and for our own future, we carved out our own improvements, better than original performance. That's 


formula. O’Brien rebuilding of power plant equipment why our customers stay on our books for years. 


CENTRIFUGAL PUMPS — MOTOR DRIVEN STEAM TURBINE GENERATOR SETS 
GPM Make Size Head Condensing—A.C. 
5000 Worthington 12” 120° 


1—4000 KVA Allis Chalmers 3/60/2300/3600 RPM 


4600 Byron Jackson 12" 96° «13125 KVA Gen. Elec. 3/60/2300/3600 RPM 

3500 Worthington 12" 22' «11560 K.V.A. Westinghouse Bleeder 3/60/480. 
2800 Cameron 10" 81’ —_ 1—1500 KVA Westinghouse 3/60/2300/3600 RPM 
2500 Frederick 10" 100" «11250 KVA Gen. Elec. 2/60/2300/3600 RPM 
1800 Worthington 8" 360°: 1—759 K.W. Allis Chalmers 3/60/480/3600. 
1000 Deming 5” 47’ —_—-1—625 K.W. Allis Chalmers 3/60/480/3600.. 

900 Ingersoll-Rand 6" 62’ 3—625 KVA Allis-Chalmers 3/60/2300/3600 RPM 
800 Deming 5" 66’ —-:1—625 KVA Gen. Elec. 2/60/2300/3600 RPM 

710 Byron-Jackson 4" 350’ =: 1500 KVA West. Geared, 3/60/2400/6000—900 RPM 
675 Lea-Courtney 4 1100’ =: 3-500 KVA Gen. Elect. Bleeder 3/60/220/3600 RPM 
600 Lea-Courtney 3" 650" —_'1-250 KVA Worthington Moore Bleeder 3/60/220 
yd — i on 1—187 KVA Westinghouse geared 3/60/2300 

{2 

so KVA Westinghouse 3/60 /240; 3600 RPM 

300 Goulds : 150’ Non-Condensing—A.C. 

300 DeLaval 3” 60° 1—590 KVA West.-Moore 3/60/220 New 1931. 

250 DeLaval 3” 60° 1—500 KVA G.E.—Terry 3/60/120/208/3600 RPM New 
250 Lea-Courtney a 525” 1—500 KV'A Westinghouse geared 3/60/480 New 
150 Ingersoll-Rand 2 530° 1—375 KVA Westinghouse geared 3/60/2300 

100 Ingersoll-Rand 114" 530’ Allis Chalmers 3/60/240/3600 RPM 

ALL UNITS MOTOR DRIVEN WITH SUITABLE VOLTAGES 1—125 KVA Al. Ch.—Kerr 2/60/220/3600 RPM 


1—75 KVA Allis-Chalmers 3/60/240/3600 RPM 


A. S. M. E. BOILERS 
2—686 H.P. Sectional Header 3 Drum Straight tube 200 lb. 


STEAM ENGINE GENERATOR SETS 
Alternating Current 


1000 KVA West.—Skinner Uniflow 3/60/440 Non Code. 

750 KVA G.E.—Skinner Uniflow 3/60/2300 1—509 H.P. Keeler-Wetzel Stoker, 160 lbs. 

625 KVA West.—Skinner Uniflow 3/60/440 1—400 B.P. Wickes 200 lb. New 1931 with Stoker. 

500 K.V.A. G.E.—Ames Unillow 3/60/240. 1—400 H.P. Babcock Wilcox W.T. 200 Ib. W-.P. 

400 KVA Allis-Chalmers Corliss 3/60/480 2—309 HP. Edaemoor 169 Ib. Tavlor St-ers New 1931 
375 KVA West.—Skinner Uniflow 3/60/440 2-—259 H.P. Internctional self-contained, 200 Ibs. 

325 KVA G.E.—Chuse Uniflow 3/60/220/2300 1—290 H.P. Coatesville 159 Ibs. 

300 KVA G.E.—Ames Uniflow 3/60/480 2—-109 H. P. Erie H.R.T. i160 lb. wiih Stokers. 


Everything from a Pulley to a Power fiouse 


THE O’BBRIEN MACHINERY Co. 


PHILADELPHIA'S LARGEST MACHINERY DEALERS AND EXPORTERS 
113 NORTH THIRD STREET * PHILADELPHIA 6, PENNA. 


BELL TELEPHONE: MARKET 4189 WABLE ADMRESS: ORQIEN PHILA — 
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Now Is the Time to Throw Everything We Have at the 


Enemy and Save Hundreds of Thousands of American Boys 


TURBOS—60 cycles 


15000 KW capacity condensing, non-automatic bleeder (ap- 
proved 275# 550° t.t.) volume extraction at either 100 or 65= 
g.b.p. Elspecs 60/3/standard voltage. Complete going unit 
including surface condenser, all auxiliaries and piping. 


+5000 KW 80% nominal, 7200 KVA range. 225= I.S.P. 
Elspecs 60/3/2300/3600. High percentage original full 
strength, otherwise necessary blading in stock. 


2—3125 KVA Multi-Stage Condensing 
60/3/2300/3600. One complete with sur- 
face condenser lay out and all standard 
auxiliaries for complete installation; One 
now with jet condenser, but liberal capac- 
ity surface condenser available from other 
stores. 


3—2000 KW 80% nominal, 2500 KW approved range 60 3 


1440, 2-2300, condensing design and approved for non- 
condensing. 


Several 300, 500, 750, 1000, 1200 and 1500 KW condensing 
standard pressure, also mixed pressure design. 


TURBOS—25 cycles 


50,000 KW total aggregate capacity, unit sizes of 3,000. 6.000 
to 20.000 KW surface condenser equipped complete going 
units. High percentage full strength. 


SURFACE CONDENSERS 
$250, 11000, 12000, 15000 and 20000 sq. ft. surface condenser 


units complete. Log service on pure clear water. Condition 
sound. 


WATER TUBE BOILERS 


2—350 ASME 80,000/120.000+ t.s.g. cross drum units. under- 
feed sicker equipped. 


WATER TUBE BOILERS (Con't) 


4—1000 HP Steel Header Longitudinal Drum Type Water Tube 
Boilers 250% ASME Code design, and verified in recent in- 
spection for re-erection. Now oil fired. 

A complete going boiler station including modernly designed 
self-supported steel structure, and all standard boiler plant 
auxiliaries, piping, etc. 

Approximately 242 to 3 years each total log hours service. 


3—700 HP 160,000# ts.g. straight tube box steel header 
200% ASME, without firing equipment. 


8—400 HP 200# ASME bent tube design, superheaters, soot 
blowers, fans, heaters, coal and ash handling paraphernalia, 
etc. Also complete steel building. 


8—650 HP Babcock Wilcox sectional header straight tube 3 
longitudinal drum type 200# approved water tube boilers. 
superheater and type E heavy duty stoker equip;ed. 


12—200/500 HP straight and bent tube 200# units. 


STOKERS 


5 type E heavy duty combustion engineering company stokers. 
e 


30 combustion engineering company multiple retort stokers. 


LARGE POWER TRANSFORMERS 


50,000 KVA O.I.W.C. transformers 150,000/135,000 delta— 
41,600/36.400; or 72,000/63,000 star. 


$000 KVA transformers, as above. 
15,000 KVA O.1.W.C. 60.000 /54,600—18.000/9000. 


12.000 EVA O.I1.W.C. transformers, 16,000 through 12.000, 5€0 
and 250 KVA unit sizes, 75,000/43,000—2300 and other stand- 
ard voltage ratios. 


Complete data available on request. 


ly AL COOPERATION IN HEAVY POWER MOVEMENT THRU 3 WARS 


“Now in World War [l—May We Confirm Intent ond Abili*, 


to Face?” . 
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DIRECT CURRENT 
MOTORS 
CONSTANT SPEED—230 volt 


AC GENERATORS 
60 CYCLE 


HP KVA Make Type Volts RPM 
KVA G.E. 


uP Make Type 300 Kv 

G.E, DMC INT 800 240 
G.E. CD 123 1200 

. Cr Wh. 81 H Gen. 725 
Cr. Wh. 516761 1050 
G.E. RCM 1050 
West. SK 123L 1800 
Cr. Wh. CMC-H50 750 
Al-Ch. E128 1200 
G.E. RC 15 700 
Wet. 8K 775 
G.E. RC 1050 

. West.gen. SEK 1800 

GE.gen. DLC 
West. 8K 133 


Q 


7% 
80 
60 
a5 
a5 
a 
35 
20 
20 
6 
16 


MOTOR GENERATOR SETS 


AC to DC 
Make Volts Speed Hp. Cy. 


MOTOR GENERATOR SETS 
AC to DC 


4% 


5 250 1750 
3 GE 32 1800 
2% G.E. 15 


MOTOR GENERATOR SETS 


DC to AC 


Kya. Make Volts Phase Cy. H 
West. 250 single 2 

G. 15 30 

2 13 230 =1800 

5 230 1800 


3 
3 


60 CYCLE MOTORS 


25 CYCLE MOTORS 
SQUIRREL CAGE SLIP RING 


jase, cycle volt A cle, 3 phose 
KVA Type nen | 2200 volt AC 25 cy 
KVA G.E. ATI 550 500 Volts 
214 100 G.E,. 2200 
600 
500 


SLIP RING 
3 Phase, 25 cycle 


22 


~ 


Sssssss 


ic. 


3600 
200 “Motors 30 HP. end smaller all 
speeds and types in stock 


SSSsssss 
Oz 


0 West. CS Tot.En. 440 750 
50 Smaller slip ring motors 15 HP. and Also 150 motors from 20 HP. to 1 HP. 
smailer any speed. all speeds. 


MOTORS ° GENERATOR SETS TRANSFORMERS + CAPACITORS = AiIR-Olt 


CIRCUIT BREAKERS * COMPENSATORS ALTERNATORS + GAS ENGINES + PANEL BOARDS 


SESE 
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Also 130 other DC motore—40 HP. 40 Generators AC. in stock 20 KW. or — 
and smaller any speed. smaller. Write for details. 
VARIABLE SPEED—230 voit | 
iy DLC 208 650/ 925 y 219 
Burke CD60 200/ 625 
West. 8K Kw. Volts Volts 
GE. RLC 00/1500 200 GE. 125 25 440 = 
West. SE 150 400/1200 Wh. 600 dan 7% 60 220 | 
G.E. RF 14 400/1200 est. 
Dy. 308 75 GE. 250 1150 IM 60 220 5 60 220 | 
B.Dy. 208 70 Burke 70 1200 60 220eyn | 
50 West. 125 750 25 2 
eat. 8K 400/1200 35 GE. 125 1750 60 2300 
- G.E. RLC 203A 300/ 900 35 Cr.Wh. 125 1750 60 220 
West. 80 L 1150/1800 25 G.E. 250 1200 60 220 
GE. RF13 300/ 900 10 GE 30 ©1500 25 220/440 
16 West BK 9 West. 60 1750 60 220 
vols DC est. 
speed, 13 HP. or smaller. | 
} 2 
Ty Volts RPM 
2200 257 HP 
I-M 2200 1200 609 
I-M 17A 440 514 300 
2390 «600 | 
LM 16 2200 600 20 KW Ideal 240 1500 75 West. C8 2200 is | 
I-M 16 550 600 SQUIRREL CAGE Jest. y 2 7 
50 Al-Ch. AR 226M 2200 1500 | 
309 220-440 volt 3 phase 60 GE. TK 2200 1500 
j I-M 2200 900 HP Make Type Volts RPM 40 West. CS 2200 7 ‘ 
I-M 15 440 900 300 G.E. I- 440 1500 35 G.E. IK 2200 «50 
} CWi77l1.lc 440 1800 150 G.E. I-K 440 750 30 G.E. KT 337 2200 «70 
MT 547. 2300 150 West. CS 440 1500 | 30 West. 2200 78 
ITC 5015 550 514 125 G.E. KT 561 440 750 
MT 356 440 900 100 West. CCL 440 500 
I-M 440 900 100 G.E, I-K 440 750 
I-M 440 1800 75 G.E. I-K 440 750 
MT 556 550 720 nel. 2 70 
MT 356 2200 720 50 G.E. I-K 440 750 iss a. on 1-4 1500 
I-M 220 1800 50 G.E. KT 353 440 750 100 GE. LM 2300 375 | 
; MT 556 440 600 50 F-Morse H-16B 440 750 100 GE. MT 357 440 1500 
MT 352 440 720 50 West. cs 440 750 «ULM 2300 
MT 346 440 900 40 West. cs 440 750 75 GE I-M 2200 bie 
t 30U yUU I-M 440 514 40 G.E. KT 343 440 750 75 West CI 756A 440 50 
KT 336 550 1200 MT 352 2200 720 40 AlL-Ch. AN 440 1500 60 West, CW 765A 440 180 
KT : 440 1800 MT 352 220 720 40 G.E. KT 337 440 1500 50 Al-Ch. ANY 230 330 
ec. HOI2Z1C 440 3600 MT 346 2200 900 35 G.E. I-K 440 750 50 GE. I-M 440 ii 
KT 527 2200 1800 I-M 440 1200 35 West. cs 440 750 50 West Cw 440 7 | 
MT 536 440 1200 35 G.E. I-K 440 1500 20 Wat CW iio |OUR 
. 440 1800 30 Wagn. 22 VBP 220 750 37 GE. ITcsols 220 7m] 
I-M 440 1800 30 G.E. KT 440 750 30 Ai-Ch. ARY 440 ~=—-:1500 
30 G.E KT 343 440 750 25 G.E. . MT 337 220 7 ) 
25 other motors smaller than 25 HP | 
in stock. | 
| 
| ELECTRIC EQUIPMENT CO. 
New -/ Rebuilt 63 CURLEW ST. PHONE: Glenwood 6783 ROCHESTER 1, N. 
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REBUILT POWER EQUIPMENT 


ROTARY CONVERTERS A.C. MOTORS—3 ph. 60 cy.—con't SLIPRING MOTORS—3 ph. 60 cy. 

—200 kw. G.E. 275 v. 900 rpm., 6 ph. 60 * Volts RPM 
“ty. complete with overspeed device and | No. Hp. Make Volts RPM Type 2200 435 
transformers. 50/60 West. 440 only 1800 440/220 1170 
1—500 kw. G.E, type HC-8 600 volt, 900 50/60 G. E. 440 1200 2200 435 


rpm., 6 ph., 60 cy. pedestal bearing with 50/100 West. 440 345/700 
overspeed device complete with trans- 440 900 pan a 


formers. 
2200 345 
MOTOR GENERATOR SETS 220/440 1760 
160 KW Ridgway 250 v. DC, 900 rpm. dir. 220/440 875 

con. 2300/3/60 syn. motor, complete. C-16 220/440 430 


126 kw. Cr. Wh. 250 v. D.C. 1200 rpm., 220/ 
440 v. 3 ph, 60 cy. Ind. 


ENGINE GENERATOR SETS 
225 kw. Elec. Machy 2200 or 220 v. 2 ph. 
60 cy. dir. con. Ideal Steam. 
1—225 kw. Elec. Machy. 2200/220 or 440 v. 


3 ph. 60 cy., 200 rpm. dir. con. Ideal 
Engine 4 valve non-releasing. 


100 HP. LIDGERWOOD HOIST 


Double drum Speedwell 2500 Ib. pull at 450’ 
per min. direct driven by 100 hp. A.C. or 
D.C. Motor. 


A.C. GENERATORS 
219 kva. G.E. 2300/3/60 200 rpm. 80% P.F. 
(Can be reconnected 440 or 220 v.) 


1—160 kva. Wagner 220/440 v. 3 ph. 60 cy. 
600 rpm. 


1—250 KW 480 V., 3/60, Allis-Chalmers, 
150 rpm. 


A.C. MOTORS—3 ph. 60 cy. 


HP Make Volts Speed Type 
% G.E. 220 900 K 

% G.E. 220 1140 K 

1% Ilg. 220 490 _— ball bearing 
40 G. E, 220/440/550 

40 West. 440 900 Cc 

40 W. El. 440 720 

40 West. 220 600 

40 West. 220 514 

40 Am. El 440 685 

(Vertical-ball bearing) 
40 Am. El. 440 685 
(Enlosed-ball bearing) 


440 1200 
440 900 
220 720 
550 600 
220 430 
440 1800 
220 

220 


1 

1 

1 

1 

1 

2 

2 

2 
6 

1 

1 
6 440 TRANSFORMERS—1 ph. 60 cy. 
3 440 
1 440 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 


Pri. Sec. Make Ph. 
2300 460 G. E. 
2200 110/220 G. E. 
6600 650/440/220 Pgh. 
2200 220 Burke 8 pb. 
11430/6600 Al, Ch. 
6600 G. E. 
2300 Wagner 
4400 West. (Rotary) 
2200 G. E. 
440 West. 
2200 110/220 E. 
2200 110/220 Weat. 
2200 110/220 G. E. 
2200 110/220 West. 

2200 110/220 G. E. 

100 G. E. 220 1200 2200 110/220 Weat. 
100 Al. Ch. 220 600 


100 Cr. Wh. 220 575 124QB VARIABLE SPEED MOTORS— 
100 G. E. 440 400 


100 West. 220 1200 CS-Vertical - 230 V. D.C. 
100 West. 240 97 — Hp. Type RPM 
100 G. E. 2300 580 I-15 35 b sk-140 675/1350 
125 West. 2300 1170 30 sk-123 850/1700 
125 G. E. 440 514 30 . EB. 450/900 
125 G. E. 440 450 20 . 750/1500 
125 G. E. 220/550 400 10 . BE. 625/1250 
125 Wagner 440 1800 5 
125 Cr. Wh. 220 720 3 Jantz Liest 
125 Al. Ch. 2200 1165 2% G.E. 
150 West. 2200 720 2 West. 
150 G. E. 220/550 514 2 West. 
150 G. EB. 440 600 % Northern 
150 G. E. 440 514 
150 G. E. 220/550 450 
150 Wagner 440 1800 25 MOTORS 220/440 V. A.C. 
150 G. E. 550 575 HP Make 
on 150 G.E. 75 G.E. 
440 860 150 West. 2200 327 40 Allis-Chalmers 
440 860 150G.E. 2200 600 35 Western Elee. 
220/440 1800 200G.E. 440 900 35 West. 
220 1200 200 West. 2200r440 720 30 Weat. 
440 1200 KT 200 G. E. 220/550 600 30. —Alllis~Chaimers 
440 1200 B-12 200 G. E. 220/550 514 25 West. 
440 only 1200 I 200 West. 10 
440 900 PK-encl 
440 900 ———™ 2300 347 DIESEL ENGINE GENERATOR SET 
220 en 2200 200 . 217 KVA, G.E. 2300/3/60 dir. con, 260 HP 
220 514 2200 1200 Buckeye 2 cyl. 200 rpm. semi-diesel en- 
440 1200 2300 1755 gine complete. 
220/550 720 
440 1200 Open INDUSTRIAL TRUCKS 
440 1120 


2200 1175-6 1—Elwell Parker Tow Tractor 2000 Ib. with 
440 900 2200 450 Syn. batteries. 
440 850 


440 
440 
440 
. E. 220/440 
75 U.S. Mtr. 220/440 
75 West. 220 
75 G. E. 220 
75 G. E. 440/550 720 
75 Cr. Wh. 220 514 
100 U.S. Mtr. 220/440 1160 
100 G. E. 550 900 
100 West. 220 720 
100 G. E. 2200 450 
100 West. 220 1750 


SEES 


ss 
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440 12000 —— 1—Baker Tow Truck with batteries. 
440 850 (Ball bearing — Acid Resisting) 
440 650 300 G. E. 600 ATI-12 PUMPS 

220 600 2300 580 CW 1—2” gasoline driven portable Sterling 
220/440 1200 est. 2200/220/440 500 Cs Machy. Co. 

6600 12000 —— CRANE 


2300 509 —«K 1—20 ton Whiting Crane 36’10” span motor 
6600 107. ATI driven lift, hand power. 


i 


440 690 
220/440 450 
220/440 400 


WRITE, WIRE OR PHONE YOUR ELECTRICAL REQUIREMENTS 


'DUQUESNE ELECTRIC & MFG. 
PITTSBURGH 6, PA. 


| 
| 
| 
| | 
| | 
| | 
H 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
2 
| 
40 West. | Poy 
E. 
= | 
750 50 } 
500 
00 50 | 
| 
_| | 
| 
| 
70 
500 
$75 | | 
| 
wey | 
754 | 50 West. 
50 50 G. E. 
50 West. 
uP | 50 G. E. I 1000 G. E. 
50 1 9000 G. E. 
| 
’ 
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ACTUAL PHOTOGRAPH 


AVAILABLE 
IMMEDIATE 
DELIVERY 


450 KVA General Electric; 2 
or 3 phase, 60 cycle, 2300/ 
550/440 volts, 200 RPM al- 
ternating current generator 
direct connected to Busch- 
Sulzer vertical full Diesel 
engine complete with auxili- 
aries. A#1 operative condi- 
tion—still on original foun- 
dation for operating test. 


TURBINE-GENERATOR 


UNITS 
3 phase, 60 cycle 


KVA_ Westinghouse 
densing 200 


con- 
lb. pressure, 
2300 volts, 1800 RPM 
complete with either sur- 
face or jet condenser. 

KVA_ Westinghouse con 
densinge 175-200 lb. pres- 
sure, 2300 volts, complete 
with surface condeaser 


KV A—2500 KW 80% P.F., 
G.E. 2300 volts, 3600 RPM, 
150-200 Ibs. pressure, 500 
degree total temperature. 
equipped with surface con- 
denser. condensing auxitia- 
ries, panels and instru- 
ments. A complete instal- 
latien 

KVA G.E. condensing 175- 
200 Ib. pressure, 500° T.T., 
6600 volts, 3600 RPM 
complete with condenser. 
KVA Allis condensing 150- 
200 Ib. pressure, 475° T.T.. 
2300 volts, 3600 RPM 
complete with direct con- 
nected exciter, surface con 
denser and auxiliaries. 
KVA G.E. condensing 200 
ib. pressure, 2300 voits. 
3600 RPM complete with 
condenser and auxiliaries. | 
KVA GE. condensing 150- | 
200 Ib. pressure, 100° SH 
2300 RPM 
complete with sur.ace con- 
denser and auxiliaries. 
KVA GE. non-con- 
densing. 150-175 Ib. pres. 
sure. 5 Ib. back pressure. 
2300 volts, 3600 RPM each 
complete with direct con 
nected exciter. 

KVA G.E. non-condensing, | 
110-125 tb. pressure, 0-10 
lb. back pressure. 240 
volts, 3600 RPM complete . 
with switchboard. \ 


NATIONAL CITY BANK 


CLEVELAND, OHIO 


ENGINE-GENERATOR 


UNITS 


Direct Current 
KW Westinghouse, 250 
voits, S14 RIM genera.o 
direct) connected through 
reduction gear to Westing- 
house condensing turbine 
150-200 ib 


Crocker-Wherier, 250 
volts, 300 RPM generat. 
direct connected to a 14 
» 18 , 4 cylinder 
vertical Unaflow 
pressure, 5 tb back 
sure. 
board. 
KW GE 125 volts, 165 
RPM generator direct con 
nected to a 26° x 28” El- 
hott Ridgway Unaflow non- 
condensing engine. 

KW Westinzhouse, 250 
volts, 175 RPM generator 
direct connected to a 24 
x 26” Skinner Unaflow 


non-condensing engine 


ENGINE-GENERATOR 


UNITS 


3 phase, 60 cycie— 
Alternating Current 


312 KVA Elliott 4000 /2300/550 | 
180 RPM) 


or 240 
generator 


volts, 
divect connected 
to a 17" x 24” Elliott Una- 
flow non-condensing en 
ine, 175 tb. pressure, 6 
b. back pressure 

KVA Westignhouse, 2300 
or 480 volts, 200 RPM 
generator direct connected 
ordbere Unaflow engine 
KVA G.E. 449 volts, 225 
RPM generator direct con- 
nected Skinner Unaflow 
engine. 


KW 80% P.F., G.E. 440° 


volts, 225 RPM generator 
direct connected 
Unaflow engine. 


pressure,- 
equipped surtace condenser | 


Ames 

non-con- | 
densing engine, 150-175 lb | 
pres- 
complete with switch | 


Ames 


MOTOR GENERATOR 


1500 


250 


150 


SETS 


| 
KW Allis-Chaimers, 600 or 
275 volt direct current 
generator direct connected | 
to 2190 HP. 3 phase, 60 | 

4000 6600 voit, 300 

svnchronous motor. 


cvcte, 


RPM 


MOTORS 


—3 phase, 60 cycle 


HP GE. torm M, 440 
volts, 450 RPM three 
bearing slip ring 

HP 1«(5) G.E. torm K, 2200 
volts, 580 squirrel 
caee 

HP 80% PF _ Elec. Mchyvy. 
440 volta, 400 RPM syn- 
chronous. 

HP G.E. type 1, form M, 
2200 voits, 1200 RPM slip 
ring. | 
HP Allis-Chalmers. 440 
volts, 600 RPM squirrel 
cage. 


SPECIALS 
KVA GE. 3 phase, 60 
cycle, 480 volt, 300 RPM 
alternating current genera- 
tor. | 
KVA G.E. 3 phase, 60 cy- 
cle, 2400 volts. 300 RPM 
alternating current gener- 
ater direct comnected to a 
1700 HP. 3. phase, 
cycle, 2300 volt synchro- 
nous motor. 
HP, 28” x 32” Skinner, 150 
RPM Unaflow belted type 
engine, 125 to 155 Ib. pres- 
sure at throttle, 20 to 30 
th. eauce back pressure. 
KW (2) G.E. synchronous 
rotary converters, 600 volts 
direct current, 6 phase, 60 
cycle alternating current, 
1200 RPM 


SPECIALS 
(Continued) 


HP Heine A.S.M.E. code 
water tube boiler 350% 
pressure, 635°F., complete 
with stoker, superheaters 
—a complete installation— 
modern and practically 
new. 


KVA G.E. 3 phase, 60 
cycle, 2300 volt, 450 
RPM belted generator. 


KW G.E. synchronous ro- 
tary converter 600 volt di- 
rect current—6 phase, 60 
cycle alternatin current 
—1200 RPM with 2300 to 
408 volt transformers. 


KVA Westinghouse 3 
phase, 60 cvcle, 240 volt, 
200 RPM engine type gen- 
erator. 


cu.ft. 100 lb. air pressure 
hicago Pneumatic horizon- 
ta! compressor direct con- 
nected to 170 HP, 240 
volt. 150 RPM GE. direct 
current motor. 


SYNCHRONOUS 
CONDENSERS 


1350 KVA 
Total Capacity 


KVA and 600 KVA GE. 
type ATI, 3 phase, 60 
cycle, 240 volts, 900 
RPM synchronous conden- 
sers each complete with 
direct connected exciter, 
switchboard panel with in- 
struments. Are in 
operative condition — still 
on original foundation for 
operating test. 


OR PHONE 


ONG DISTANCE 42: 
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Actual | 


450 KVA DIESEL ENGINE-GENERATOR UNIT 
7500 
| 
| 
3125 330 
400 125 
200 
300 
1055 
— 
| 
2000 Re 
| 
60 
5 378 250 
. 750 | 750 
219 | 
125 _ 750 
| 
| flectrival 
00 Din 
350 
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Delivery from Stock! 


GENERATORS 


Anodizing, Electroplating, etc. 


Actual Photograph 1599 Ampere 10 to 50 Volt D.C. Generst r separate excited 
driven by 3 phase, 60 cycle 220/440 Volt A.C. Motor 


1—3200 Ampere General Electric 
10 to 60 Volts 


1—3200 Ampere Westinghouse 
7% to 30 Volis 


2—1600 Ampere General Electric 
10 to 60 Volts 


3—1600 Ampere Westinghouse 
7% to 30 Volts 


3—800 Ampere Westinghouse 
7% to 60 Volts 
With A.C. or D.C. Driving Motors 


Separate Excited 


FULL RANGE VOLTAGE VARIATION 


40 H.P. 
Reliance Variable Speed Motor Drive 


with 


60 HP. 3 ph. 60 ey. 220/440 v. A.C. Motor Driving 40 K.W. A.C. 
adjustable speed control unit. 


MOTOR: 40 H.P. 250 V. Speed 
150 to 1500 R.P.M. 


Push Button Remote Control Throughout 


1 Year Guarantee! 


Completely Shop Reconditioned and Tested 
Before Shipment 


New York City's Largest Stock Electrical Equipment 


L. J. LAND & CO. 
146 GRAND ST. CAnal 6-6976 NEW YORK, N. Y. 


ADING, PA YORK, PENNA. 
H AND EXETER STS. 227 NORTH GEORGE ST. 


a 


PARTIAL LIST ONLY! 


230 VOLT 
DC MCTORS 
Make Speed 
G. E. 1100 
West. 600 
Roth 600 
G. FE. 480, 1100 (2) 
1100 


(2) 


1020 
G. E. 
Cr. Wh. 


1020 


(3) 
(3) 
1800 


(2) 
25 (3) 


600 ‘1800 
600 1200 
400 1600 
100 (1200 (2) 
1750 
450 1800 
900 
850 
350 1400 
500) 1500 
3600 
1700 
1450 
1150 
1150 
975 
850 
550 1650 
525 1150 
450 1800 
400 1600 
100) 1600 
350 1050 
300 1200 
400 1200 
850 
150 1800 (2) 
500 1500 (2) 
850 
900 (2) 
400 1600 
1800 
1700 
1150 (2) 
1160 
1150 
6001800 
$50 
850 
Star 600, 1200 
El. Dy. 550, 1650 
G. E. 450, 1800 
G. E. 600 
G. E. 450 1350 
West. 400 1200 
El. Dy. 235, 1100 
G. E, 850 1150 
West. 850, 1600 
G. E. & West. 1700 (5) 
G. & West. 1150 (6) 
Roth 500, 2200 
G. 500/ 1500 
West. 480 1800 
325-230 volt DC Motors 
down to 1/20 H.P. 


115 VOLT 
DC MOTORS 


Speed 
200 900 
1 


Burke 


Cr. Wh. 960 

75 additional 110 volt 
Motors down to 1,6 


3 


2 


PHASE SQUIRREL 
CAGE MOTORS 


Make 
G. E. 600 
25 cycle 


G. E. 
Wagner 
U.S, 


West. 
0 additional three phase 
Motors down to 


PHASE SQUIRREL 
CAGE MOTORS 


Speed 
870 
900 
900 
900 
900 
900 

1200 

1200 

1150 

1150 (2) 

3450 

1200 
900 

1200 
900 
900 
600/1350 
900 


1200 
40 additional two phase 
Motors down to H.P. 


SINGLE PHASE 
MOTORS 


Make Speed 
Wagner 1160 
Century 1165 
Century 1720 
Century 500 

» West. 1750 
8 additional single phase 
Motors 


SLIP RING 
MOTORS 


Make Specd 
Al, Ch. 1180 
G. E. 600 
West. 720 
G. E. 

Al. Ch. 
West. 
Burke 
Al. Ch, 
West. 


900 (3) 
200 


G. E. 900 
33 additional slip ring 
Motors down to 1 H.P. 


351 


»* 
| H.P. H.-P. od 
| 300 | 200 
150 | 147 
} 60 | - 
| 60 1¢ West. 720 
100 G. E. 580 
7 7 yest. 0 
| 50) «Cr. Wh 700 = | mth 
50 G.E SO | 40 900 
45 | 35 1200 
| 45 | 35 850 
40 | 30 3450 
Sea 35 West. 1150 | 30) West. 1750 
35 G.E. 44( 
‘ 300 1200 30 Al. Ch. 600 
— . 25 West. 25 Wagner 1200 
é 25 West. 1140 
25 G.E. 1150 25 Dieni 865 (5) 
| 25 G.E. 575 2 agner 720 
} 20 G.FE. Cr. Wh, 1200 (2) 
ig. 20 R.&M, 20° AL Ch, 900 (2) 
, | 20 Gee 1150 (4) 20° Deh 900 (3) 
+ | 20 West. 1150 20 G.E. 720 
— | 20 GR. 1150 | 20 West. 1720 
200 GE. 800 (2) 15 G.E, 3600 
| 15 G. FE, 1250 15 Wagner 720 
| 18 Eck 1100 18 GB. 600 
is = 10 West 8 
10 
10 
|g H.P. 
8h, 75 Cr. Wh. 
8% 50 6G. RB, 
| 8 40) G. E, 
40 AL Ch. 
; 35 Al. Ch 
| 7% 30, West. 
| 7} | 2% 
7) 20 West. 
20 Star 
West. 
7% | al GE, 
he, | 1 G. 
7% G. E. 
7% | G. BE. 
| 7% | 6 G.E, 
| 7% G. E. 
| 6 
| 
| 
| 20 
20 
15 
| 7) 
‘ 
| 7 
| } 
: H.P. 
| 500 
250 
200 
% 200 
150 
125 
| 7% 
| West. 1200 
| Al. Ch. 600 
60 West. 290 
20 est. E, 
West. 40 Wagner im 
3500 | 40 900 (2) 
10s Lo. All 3500 Py 
| 10 GE. 1150 (3) 40 West. 900 a 
10 West. 850 30 720 
10 EL. Dy. $25/1275 30 1200 
7% G.E. 850 (2) 25 Al. Ch. 900 = 
650 25 Wagner 1200 
Cr. Wh. 1875 25 EL 600 
Col 1500 | 0) G. E. 900 
~ | 20 West 600 
| 
| | 
ae 
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TURBO 
GENERATOR SETS 


1—750 KW Ridgway, 1800 RPM turbine, mixed 
pressure 136% Gauge 15# Absolute with C. 
H. Wheeler 2 Pas. surface condenser, direct 
coupled to a 250 Volt DC Generator 750 KW 
1s0@ RPM. 


SPEED REDUCERS 


4—16 H.P., W. A. Jones Spur Gear TE. 
4—10 H.P., W. A. Jones Spur Gear TE. 


Babcock & Wilcox 
STEEL SERPENTINE 
HEADER BOILER 
TUBE SECTIONS 


45 Sections each consist- 
ing of 12—4 x 20 ft. #9 
gauge tubes, oval hand 
hole fittings, with gas- 
kets ASME and National 
Board 200 lb. construc- 
tion (Like NEW) also 9 


| sets of dusting doors. | 


EAT [TY 


45BOND STREET Phone: ALgonquin 4-3874 


BOILERS 


2—684 HP Edgemoor Waste Heat Boilers, 
200 lbs. pressure complete with Econo- 
mizers, Super Heaters, motor driven blow- 
ers and steel stacks. 


All above completely rebuilt and guaranteed 


TRANSFORMERS 


60 cycle, single phase 


2—500 Kva Maloney 2300/230/115 oil cooled 
3—100 Kva Pitts. 2400/240/120 oil cooled 
4—5 Kva Waghse 2300/230/460 air cooled 
6—3 Kva Gen. Elec. 2300/2307115 air cooled 


MOTORS 


230 V. DIRECT CURRENT 


Q Make 

1 450 AL. CH, INT. 425 
1 150 G, E. RC T 1750 
1 100 RELIANCE 1050 500 
1 125 . E, DLC 550 
1 100 WSGHSE 250 
1 75 WSGHSE SK 1750 
2 50 WSGHSE SK160 565 


3 PH. 60 CYCLE AC. 220/440 VOLT 
SQUIRREL CAGE 


1 12531 CR. WH. 125Q 900 
1 100 N. ELEC} IK 514 
3 30 ##WAGNER 19VRM 720 
1 59 AGNER VRM 600 
1 40 RELIANCE 900 
“ 20 RELIANCE 120AA 900 
1 20 U. 8, -Be 720 
5 15 RELIANCE C404 900 
1 16 CENTURY SCNI19BB_ 1200 
SLIP RING—440 Volt 
1 150 WSGHSE HF 495 
2200/550/440/220 volts 
2 Al. Ch. 600 
1 30 GEN. ELEC. IM 900 
1 GEN. ELEC. 900 
1 18 GEN. ELEC. ITC 900 
SYNCHRONOUS 
1 268 GEN. ELEC. 2300 600 
2 200 WSGHSE 2200 Velt 900 
1 125 W8sGHSE 900 
1 105 Electric Machinery 2200 Volt 1800 
1 75 n. Elec. Vv 900 


Mundreds of ether motors from 1 H.P. up 


2—Davidsen 14x 9% x 16 


acting Piston pattern, brass fi 
14x 8% x 12 Duplex fit- 


= 14 x 8% x 10 Simplex. 


GENERATORS 


230 V. DC 


45 KW Diehl K 18 550 RPM. 

100 KW Ft. Wayne MPL 550 RPM. 
100 KW GE MPL 600 RPM. 

200 KW Sprague 525 RPM. 

200 KW West. 500 RPM. 

250 KW West. 500 RPM. 


CONDENSER 
1—C. H. Wheeler 3650 Sq. Ft. Surface Cond 
2 pass, complete with pumps. 


STOKER 


1—Jones, 3 retort, steam actuated, underfeot 
ram stoker. 


STEEL TANKS 


400,000 gal. Steel Water Storage Tank. 40’ high 
40’ dia. 


e TUBES 


5000 CONDENSER TUBES 


Condenser Tubes 1” OD 20 Gauge Admiral 
“18 ft. long, like new. 


BOILER TUBES 
212 New Seamless 


3144” 10 ga. boiler tubes 17'1” long. 
Thousands Feet of Conduit %” to 3 


Write for Bulletin #P-100 


PUMPS 


Cameron Centrifugal 

Purchased New 1923 | 

Bronze fitted, mounted on common m)- 

base for motor drive— | 

\ RPM 4700 GPM 35’ head 

RPM 5500 GPM 36’ heed | 

-—T. RPM 8500 GPM 45’ bead 

All Pumps Tested Hydrostatically Fer 

All Double Suction Volute, Gate Valve 
Attached 


(1) Steel Plate Barometric 
Condenser | 
ag Handled Fresh Water From Sprsy 


oper 


NEW YORK, 12, N.Y: 
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COMPLETE BOILER HOUSE 


Consisting of: 


BOILERS 


41010 H.P. Watertube boilers, 250 lb. pressure, 
seel headers, longitudinal drums. ASME Code 
design—complete with oil burning equipment, 
pumps, Foster superheaters and accessories. 


Building also available 


5—316 H.P. Heine Watertube boilers, 160 Ib. 
pressure, hand fired. 


FEED WATER HEATER 


| |\~COCHRANE Feedwater Heater 5000 H.P., 
open type. 


WATER WHEELS 
and GENERATORS 


245" HERCULES Cylinder Gate Type B 
Water Wheels. Complete with Governors 
Pumps, and tanks. Each direct-connected to a 
WESTINGHOUSE ELECTRIC Verticle Gen- 
erator 800 KVA, 3 ph., 600 V. 40 cy. 150 R.P.M. 


FIRE PUMP 


1—1500 G.P.M. Underwriters Fire Pump, 
Worthington Type 8 CLSD, 160 lb. pressure, 
1750 R.P.M. direct coupled to 200 H.P. Terry 
Turbine. 


OVERHEAD CRANE 


i—15 Ton, OVERHEAD CRANE, 50 ft. span 
overhead Travelling Crane, Electric lift, hand 
travel. 


MOTOR GENERATOR SET 


1—35 KW GENERAL ELECTRIC Motor Gen- 
erator Set. 125 Volt D.C., 1200 R.P.M., R.C. 
Generator; Motor General Electric KT, 550 Volt, 
with compensator and D.C. Panel. 


AIR COMPRESSOR 


Chicago Pneumatic Air Compressor, Motor 
Driven, duplex Horizontal 12 x 6 x 10, 327 
C.F.M., 125 lb. pressure. 250 R.P.M. Complete 
with Intercooler, Idler, Air Receiver and Motor. 


45BOND STREET ALgonquin 4-3874 
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1—G.E., 


DEPENDABLE 


urbo-Generators 


WILMS, WEAVER & 


A PARTIAL LIST OF OUR INVENTORY 


1—G.E. 3125-KVA, 3600-RPM, Condensing: 
3/60/2300-v, 200+. 100° SH, 28” vacu- 
um: Surface or Low Level Jet Conden- 


ser. 

1—Westinghouse 2500-KVA, 3600-RPM, Con- 
densing: 3/60/600-v. 200+. 100° SH, 
28” Vacuum: Low Level Jet Con- 
denser. 


1—G.E., 1875-KVA, 3600-RPM, Condensing: 
3/60/600-v, 200+. 100° SH, 28” Vacu- 
um: Surface or Jet Condenser. 

1563-KVA, Non-condensing 3600- 

RPM, 3/60/600-v: 150+, 100° SH, 20+ 

back pressure. 


1—Allis-Chalmers 1250-KVA. 
3/60/2300-v, 200+. 500° 
Condenser. 


3600-RPM. 
TT: Surface 


1—Westinghouse, 1250 KVA 250-v. direct 
current, condensing, 150/250-Lbs., Sur- 


face Condenser. 
1—Allis-Chalmers 
Condensing: 


TT: Surface Condenser. 


1—G.E., 625-KVA, 3600-RPM, Condensing: 
3/60/2300-v. 200+, 500° TT, 28” vacuum. 


1—G.E., 250-KVA, Non-condensing, 
150+, 0° 


RPM: 3/60/480-v, 


937-KVA. 
3/60 /2300-v. 


3600-RPM. 
200+, 500° 


Vacuum, 10#G, back pressure. 


Exclusively 


3600- 
SH, 28” 


Penobscot Building DETROIT, MICH. 


We niet in Turbo-Generators 


tw 
= 
~ 


Allis Ch, 
25 
25 Wtz. 
Contury 


ae 
~ 
fed 


KW DC vette volts 
1000 606 4400/2200 
1000 Wig. {160/200 
750 275 44( 

300 Al. Ch. 600 2300 syn. 
250 G.E. 

200 3-unit s80v.DC250 v. DC 
235 Westg. 110 2200 

225 Ideal 115 2200 

200 Westg. 250 440/2200 
150 Cr. Wh. 250 2300 

150 Ideal 250 440 

150 Ridg. 250 2300 

100 GLE. 250 2200 

100 Westg. 125 2200 

100 Al. Ch. 125 440 

100 estg. 250 220 /440/2200 
90 HP Westg. 110 75 Kva 2200 ac 
75 +.B. 250 2200 

75 G.F. 125 220 

50 Al. Ch. 3-w. 2200 

50 G.E. 125 4000 

50 Weste. 250 2300 

15 G.F. 230 220 

15 Ster. 240 220 

7h Jenny balance set 


SLIP RING MOTORS 


Type Speed 
MT-503 1710 
I-MI0A 1800 
I-M11 1140 
ARY 1145 
I-M10 1730 
CW556A 1160 
MT326 1145 
SR4A05 1170 
MT526 840 
MT-342 570 
MT- 526 1150 
MT-342 565 
BR 850 
HFIOA 
CWb54AC 

575/1150 
OMT336 

1156/550 
UVA 18 

-M13 600 
I-M-13 600 
MT-int. 1200 
22TBR 1725 

; 160 


©) 


i—1400 HP General 


FREQUENCY CHANGER 


Electric tape 
24-1250M-300 Form 

cy. 460 volt, 300 RPM, 570 
1250 KVA, 0.9 P.F. 
synchronous motor with 
wdg., dir/conn. to 1000 KW Gen 
eral Electric types ATI-10- 1250M- 
300, 3 ph. 25 cy. 460 volts, 300 
RPM, 1570 amps, 1250 KVA, 0.8 
P.F. A.C. generator with amort. 
wdg., with 33 KW G. E. 125 volt 
direct connected exciter. This is 
a three brg. unit suitable for op- 
eration from either end.) 


amort. 


1—75 


SLIP RING MOTORS 


. HP Make Type Speed 
40 Wagner BR S50 
40 Westg HF 690 
50 Weste 1180 
50 Al. Ch 1160 
50 West HF 860 
5O HV 720 
Westg CW7520€ 690 
I-M 685 
50 Al. Ch ARY 690 
50 G.E. I-M 600 
50 CWS855 570 
50 GLE MTC5342 
5 Al. Ch 720 
60 Westg CW 600 
75 Al. Ch ARY 900 
75 Westg. r 720 
75 M-12 600 
94 N. West Hw 1800 
100 G.E. I 600 
100 Al. Ch. 2200 v 600 
100 Westg. 2200 CW 600 
100 Westg. F 230 
150 G.F. MT 900 
150 Westg cw 600 
150 Al. © 580 
150 Wagner aR 1140 
150 Westg. 2200 CW 375 

200 G.F. IE 1200 

200 Howell s 600 

200 West Cw 345 

250 Al. Ch. 2200/400 600 


“25 CYCLE—M. G. SETS 
KW General Electric type CL6, 
126 v., compound wound, D.C. 1 
generator. 2 brg., dir. conn. to 1 
110 HP type I-K, 3 phase, 25 1 
cycle 230 v., 750 RPM sq. cage 1 
moter. 1 
KW General Electric type 1 
DLC-206A, compound interpole, 3 ; 
bro. D.C. generator, dir. conn. to 1 
115 HP type I-K, 3 phase, 25 1 
cycle, 440 volt, 750 RPM, sq. cage 2 
motor. 1 
SLIP RING MOTORS 
u. HP Make Type Speed 1 
250 G.F. Slipring vert 1200 3 
300 G.E. Slipring I-M2200 514 
300 G.E., 3-brg. MT-410 450 
300 G.E. with out- 
board brg. I-P 50 
350 G.FE. MT-432V- 300 
350 Allis € 300 
SQUIRREL 
25 G.F. 
1730/1165 /870/375 
25 West. Elec. 
25 Watson Kii-12 
25 G. KT-32 1165 
25 ¢ ‘ieveland MG-475 1200 
25 KT-332 900 
25 Wagner 22TBR 860 
25 KT-332 900 
25 G.F. KT-336 690 
25 Westg. CS675A 570 
35 Westg. cs 1170 
30 G.E. FT-532 870 
30 ave BW-BP 850 
30 ¢ KT336 900 
30 F. 900 
30 Aitis "hal. AR220V 865 
30 ¢ I-K 690 
35 Alls Chal. 480 
40 G KF-444Y 1745 
40 Ai. Font. 2200 AR220A 1750 
40 Allis Ch. AR 850 


40 F. Morse bb H 2206v. 
40 Allis Chal 
50/60G.E. vert I-K 
50 Wagner BP 
50 Wetg. CCL 
50 G.E. I-K 
50 G.E. I-K 
60 Wtg. bb 2200 v. CS 
60 Wtg cs 
60 W ents. 3.B.) cs 
75 G.E. hollow shalt 
75 Westg. 2200 v 
75 Westg. c c L 
75 G.E. 
75 West. 
75 Westg., double 
shaft ext. MS 
75 Al. Ch. AN 
75 Al. Ch 345 
75 G.E. 
100 Al. Ch. 
100 Al. Ch., vert. 
100 Wi 
440 cs 
100 W KT 
100 G.F., 2200 v. IK 
106 Al. Ch., 2200 v. 
125 G.E., 2200 v. 
125 oe 2200 v KTP 
125 G.E. KT 
150 Westx., 2200 v. CS 
150 Al. Ch. 
150 ¢ K-558 
156 Weste., 2200 v. CS 
150 G.E. IK 
150 Westg. CccL 
200 Westg. cs 
200 F. Morse, B.B 
200 G.F., 2200 v. KT 
200 G.F. IK 
200 G.E. IK 
200 Westg cs 
225 G.E., 4160 v. FT 
225 G.F., 2200 I-E 
250 Fair. M.B.B., 2200 v. 
250 Ideal 
250 F. Morse B.B. —3-bre. 
400 G.E.. 2200 v. 1-K 
400 Al. Ch. 
700 G.F., 2200, drip-_ 
proof constr. KF 
1000 G.E., 2200 v. K 


CHICAGO ELECTRIC—GUARANTEED REBUILT EQUIPMENT 


MOTOR-GENERATOR SETS 


SQUIRREL CAGE 


20 


320 W. CERMAK RD 
CANAL 2900 


CHICAGO, ILL. 


354 
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te 
, \ 
570 
3600 
1140 
720 
: 490) 
1750 
435 
435 
1806 
1800 
690 
680 | 
600 
1800 
120 
1200 
On 
45 
1800 
Qu. HP Make 1800 
20 G.E. 
1 20G.E 1716 
1 1200 
1 600 
1 495 
3600 
1800 
I 1800 
E. 1200 
1 30GE. 
1 30 Wagner 9600 
1 30 Wetg. 1800 
1 15/35 Weste. 1800 
1 80/15 G.E. 
1 35 F. Mae. vert. 1800 
35 GE. 600 = 
1 
1 40 
1 40 Wagner y 
1 40 Weatg. 
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SPECIAL 


1—25 K.V.A. Diehl A.C. Gen. 240 V., 
60 Cycle, 3 Phase, 1800 R.P.M., 
with Belted Exciter on Base di- 
rect connected to 38-Buick En- 
gine, can be used by gasoline 
or natural gas, all complete. 
FOB Rochester. 


We also have in stock ali kinds 
of— 


TRANSFORMERS 
COMPENSATORS 
OIL CIRCUIT BREAKERS 


All types of — 
SWITCHBOARD EQUIPMENT 


Generator Sets—ALL— voltages 
and speeds. 


Send full details of Unit desired. 
Will quote. 


SPECIAL 


1—200 HP, West., CW, Slip Ring 


MOTOR 


220 V, 60 Cyc., 3 Phase, 1200 RPM 
also 


1—35KW, MG SET 


GE, 125 V, 1200 RPM, Direct 
connected to a 50 HP motor 


IMMEDIATE SHIPMENT 


Post Office Box 183 


EQUIPMENT 


MOTORS—SQ. CAGE 


3 Phase—60 Cycle—220/440 Volt 


100 - up t® 15 HP — all makes and types 
and speeds, 


Qn. H.P. Make Type Speed 
15 West. cs 1800 

l 16 G.E. KT 1200 
16 G.E. KT 900 

20 G.E. KT 302 1800 

20 G.E. KT 312 1200 

26 G.E, KT 30N 1800 

2 26 West. 1206 
25 GE. KT 332 900 

25 Linc. Nema 600 

30 G.E KT 312 1800 

30 West. cs 1800 

2 30 West. cs s 1200 
30 GE. KT 336 720 

40 G.E. KT 323 1800 

40 G.E. KT 336 900 

50 G.F. KT 327 1800 

60 West. cs 900 

i 50 G.E. KT 720 
60 GE. KT 333 1800 

75 G.E. KT 337 1800 

75 GE. KT 900 

75 G.E. Ik .20 

100 G.E. IK 900 

100 G.E. KT 514 

126 Cr. 8c 900 

160 Weat._ Cal 1800 

Also large! Units available. Mail your tnquitwe, 
We also carry > stock a large number of v. 


motors. All types, makes and speeds. 
your inquiries on these machines. 


MOTORS—SQ. CAGE 
3 Phase—25 Cycle—220/440 Volt 


50 Motors in stock upto 15 HP. Send detath, we 


will quote 

Qn. H.P Make Type RPM 
4 20 West. cs 750 
1 25 Wert. cs 1500 
1 25 KT 750 
1 30 EF. K 750 
1 40 Al.-Chaj. AR 1500 
1 40 West. cs 750 
1 75 G.E IK 750 
1 100 G.E IK 750 
2 150 G.E 1K 750 


Also in stock many 2300 V. motors—also all eypee of 
25 cycle Slip-riag motors. all types and makes. 


MOTORS—SLIP RING 


60 Cycle—3 Phase—220/440 Volt 


25 Motors — In stock up to 10 H.P.— All Speeds 
end types. 


On. H.-P. Make Type Speed 
16 G.E, MT 1800 
15 GFE. MT 312 1200 
15 G.E. MT 312 900 
20 G.E. MT 322 1200 
20 GE. MT 326 900 
25 G.E. MT 326 1200 
40 G.E. MT 332 1200 
40 G.E. MT 336 900 
50 West. “Ww 1200 
50 Al.-Chal NY 900 
50 G.E. MT 342 900 
60 G.E MT 346 900 
75 G.E. MT 356 900 

2 75 A..-Chai ANY 900 
t. “Ww 900 

.E. 

al 900 

100 GE. IM 720 

150 Weat. HF 600 

150 West. Cw 600 

200 G.E. IM 514 


Also larger Units available. 


POWER EQUIPMENT CO. 


519 Case Building - 82 St. Paul Street 
Rochester, New York 


COMPANY 


MOTORS—SLIP RING 
60 Cycle—3 Phase—2300 Volts 


Qn. H.P. Make Type Speed 
1 75 G.E, MT 300 900 
1 100 G.E. IM 600 
1 150 G.E, IM 600 
1 200 G.E, IM 720 
1 200 G.E. IM 600 
1 300 G.E, IM 600 


All types of Slip Ring controls tn stock. 


D.C. VARIABLE SPEED MOTORS 


230 Volts 
25 Motore up to 10 H.P. Any speed range. 
Qn. H.-P. Make Type Speed 
10 West. 8K 5600/1500 
10 West. 8K 2650/1000 
10 .E. RF 11 400/1600 
15 G.E. RF 10 550/1650 
4 15 West. 8K 5600/1500 
20 G.E. RF 400/1200 
25 G.E. RF 13 400/1200 
25 West. K 300/1200 
25 Rel. 131 T 800/ 1600 
25 Rel. 55 T 500/1600 
35 West. SK 5600/1500 
50 G.E. RF 14 500/1500 
100 G.E MPC 6 200/600 
D.C.—230 V.—MOTORS 
50 Motors up to 10 H.P., all speeds and k ~ 
Send inquiries. 
Qn. H.P. Make Type Speed 
10 G.E. RC 209A 1800 
10 G.E cD 1800 
4 10 West. SK 60L 1200 
10 G.E. cb 1200 
10 G.E RC 900 
10 G.E. RC 1200 
15 G.E. cD 1800 
15 GE RC 1200 
2 15 Weat. SK 1200 
15 Weat. 8K 900 
20 West. RK 1200 
20 Weat. SK 900 
25 West. SK 1800 
2 25 West. SK 1200 
25 G.F. RC 900 
40 West SK 1200 
60 West SK 1800 
75 West. SK 1800 
100 G.E. cD 1200 
150 West. SK 1800 
D.C.—115 V.—MOTORS 
Qn. H.-P. Make Type Speed 
1 5 West. 30 1200 
1 5 West. SK 284 1200 
2 5 West. sk 1800 
1 7% G.E. RC 1200 
1 10 G.E. RC 1200 
1 10 G.E. RC 900 
1 15 West. SK 1200 
1 15 West. SK 900 
Above partial listing. many others available. 


A.C.—60 CYCLE—3 PHASE 
GENERATORS 
Type 


Volts RPM 


0 
50 G.E. ATB-P 240 1200 
75 GE. ATB 300 900 ‘ 

100 GE. ATB-PB 300 900 

150 240 900 

180 240 600 


E ATB-PB 
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TURBO UNITS—60 Cy. 
—18750 KVA Westinghouse Cond. 
—15300 KVA Westinghouse Cond. 

— 6250 KVA General Electric Cond. 


3125 KVA Westinghouse Cond. 
2500 KVA. Westinghouse Cond, 
1563 KVA Westinghouse Extrac. 
1250 KVA General Electric Cond. 
937 KVA General Electric Cond. 
750 KVA General Electric Cond. 
1500 KVA Allis Chalmers Non-C. 
1500 KVA Westinghouse Non-C. 
1250 KVA General Electric Non-C. 
9338 KVA West. 3752 1.P. 100% B.P. N-C. 
625 KVA General Electric Non-C. 
470 KVA Westinghouse Non-C. 
A Moore Non-Condensing 
= VA Westinghouse Non- & 
5 KVA Westin eu Non-C 

‘Ste AM ENGI UNITS—60 Cy. 
KVA 

Ames Uniflow 

325 KVA Skinner Unifiow 
300 KVA Hamilton 4-vaive 
250 KVA Ridgway 4-vaive 
250 KVA Ames Uniflow 
i— 210 KVA Skinner Unifiow 


94 KVA Chuse Unitlow 
STEA M ENGINE UNITS 

(—350 KW Ridgway 4- 250 V. 
1—200 KW Skinner Uniflow 250 V. 
i—250 KW Ames Uniflow 250 V. 
i—200 KW Ridgway 4-valve 250 V. 3-wire 
i—150 KW Ames Uniflow 125 V. 
i—125 KW Ridgway 4- waive 250 V. 3-wire 
i—100 KW Ames Uniflow 
i—100 KW Elliott 4-vaive 3-wire 

OIL & GAS ENG. UNITS—60 Cy. 


nw 


8 


i—125 KVA Sterling Petrel (gas) 480 V. 
i—i21 KVA Fairbanks Morse 240 V. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Brew. & Co., Inc. 


WATER TUBE BOILERS 


2—1452 HP B. &. W. 350-Ib., Stokers 

i— 759 HP Edge Moor 200- ib. 

i— 612 HP Stirling 200- ib., Pulverizer 

i— 500 HP Stirling 250-Ib., Stoker 

i— 500 HP Stirling 200-ib., Stoker 

i— 440 HP B. &. W. 160-Ib., Hand Fired 

i— 400 HP Wickes S00. Ib., Stoker 

i— 335 ry B.&W. 200-Ib., McClave-Brooks Stoker 
4—200 HP B. & Ww. 200-Ib., Hand Fired 


SYNCHR. MOTORS—60 Cy. 


i—1000 HP Westinghouse 2300 V. 
HP General Electric 440 120 RPM 


i— 750 HP Westinghouse 2300 V 0 RP 

i— 200 HP General Electric 2200 V. 1800 RPM 

i— 175 HP General Electric 230 V. 225 RPM 

i— 175 HP General Electric 220 V. 200 RPM 

i— 100 HP General Electric 3300 \ V. 240 RPM 
INDUCTION MOTORS—460 Cy. 

4—3500 


-E. slip ring 2300 V. 120 RPM 

E. sq. cage 440 V. 900 RPM 

.E. slip ring 3800 V. 1800 RPM 

E. sq. 440 V. 600 RPM 

2— 250 HP G.E. sq. cage 2300/4000 V. 1200 RPM 
3—50-150 HP West. 2200 V. 343-679 RPM 


MOTOR GEN. SETS—60 Cy. 
i—1500 KW General Electric 600 V. DC 
i—1500 KW West. 250 V. DC 
i—1000 KW General Electric 600 V. DC 

Westi use 250 V 


i— 75 KW General Electric 125 V. DC 


ROTARY CONVERTERS—60 Cy. 


1—1500 KW Westinghouse 250 V. 
2—1000 KW Westinghouse 250 V. 

i— 750 KW Westinghouse 600 V. 

i— 750 KW Westinghouse 225/275 V. 
i— 500 KW General Electric 250 V. 
i— 500 KW General Electric 600 V. 


50 CHURCH STREET, NEW YORK CITY 


OIL CIRCUIT BREAKERS 
2— 600 A. 73 KV West. G222AS Outdoor 
2— 400 A, 7 oes K036 Outdoor 


G 

G 

V Condit D-16-A Outdoor 
Kelman CB-76 Outdoor 
V West. E6 Indoor 

500 A. 15 KV West. E6 Indoor 

4— 600 A. 15 KV G.E. FKO-60-B Outdoor 


FREQUENCY CHANGERS 
eo KVA West. 25/62'/2 cy. 750 RPM 
KVA 60/25 300 RPM 


G.E. 25/60 cy. 300 RPM 

i—1250 KVA G.E. 25/6244 cy. yA 
i—1000 KW G.E. 25/60 cy. = 
i— 759 KVA G.E. 25/60 cy. 00 RPM 
i— 600 KW G,E. 25/60 cy. 300% RPM 

YN. CONDENSERS 
1—2000 Bye G.E. 11000/2200 V. RPM 
i—2000 KVA C. W. 11000 V. 600 R 
I— 500 KVA West. 2200 V. 900 

TRANSFORMERS—1 Ph. 60 ¥. 

i—10000 KVA 9000-36000, 3 ph 


750 KVA Pitt 
3— 200 KVA G.E. 66000-13200/22 
6— 250 KVA 1000 72300 Vv. 
KVA G.E. 33000/13200/11000 V. 
2—10090 KVA West. 36400-4580 V. 3 ph. 
i— 6000 KVA 6400-2300 V. 3 ph. 


Wi 
i— 6000 KVA West. 13200-2300 V. 3 ph. 
3— 1500 KVA Pitts. 22000-6600 V. 
KVA G.E. 23000/11500-575 V. 


5000 KVA American 13800-2300 V. 

6— 1667 KVA Pitts. 13200-2300 V. 

5— 1000 KVA G.E. 13200-2300 V. 

3— 200 KVA G.E. 13200-2300 V. 

7— 667 KVA Moloney 11000-2300 V. 

3— 150 KVA Pitts. 11000-2400 V. 

3— 100 KVA West. Vv. 

3— 1250 KVA G.E. 6600 

3— 667 KVA G.E. 3300/4000 - Vv. 
5— 100 KVA G.E. 2300-230/460 V. 


Prices on Application 


3 PHASE, 60 Cycle, 220/440 V. 
P Make RPM Type a 
West. 1200 CCL phas 
5 American 600 totally enc. bal bearing 
744 Gen. Elect. 1800 KT 
17% Gen, Elect. 1800 KQ O44 2 2 phase 
10 Fairbanks Morse 900 KBY 
10 Crocker Wheeler 900 ma 365 
10 Burke 1800 
15 Reliance 1200 2 phase 
15 Howell 900 2 phase 
20 Gen. Elect. 1800 KQ501 2 phase 
20 =Gen. Elect. 565 Form K 
25 Gen. Elect. 1740 KQ312 2 phase 
25 Armor 1200 ball bearing 2 phase 
25 Gen. Elect. 1800 KT 312 
30 =6Gen. Elect. 3600 KT 
30 =Armor 695 oon bearing 3 ‘shone 
50 West. 1200 MS 


50 Fairbanks Morse 1800 ball bearing 
50 =Fairbanks Morse 1800 bearing 


50 West. 1800 ¢ 

60 Gen. Fiect. 1800 I form K 

75 Gen. Elect. 1800 I form K 

75 jen. Elect. 900 KT 552 
yen. Elect 1800 I form K 

100 West 1800 CS 

150 Gen. Elect. 1200 I form K 

150 Gen. Elect 1200 I form K 


MOTOR GENERATOR SETS 


1—125 KW Ridgeway 250 V. DC. 1200 RPM Motor 


3/440/60/1200 Complete, 
1—100 KW Westinghouse Synchronous-Generator 
250-275 V. DC-—Motor 3/60/2300/900 RPM 


complete with panels. 

1—150 KW Westinghouse SynchronousGenerator- 250/ 
275 V. DC. Motor 3/60/2300/900 RPM complete 
with panels. 


ENGINE TYPE MOTOR 
625 Hp. Gen. Elect. Synchronous 3 Ph. 
60 Cy., 2300 Volt, 180 Rpm. 


ERIE EL 


124 CHURCH ST. 


Mine Slope Hoist 
i—Connelisville Mfg. and Mine Supply Hoist 
—storage capacity for 11,000 feet 1” Rope— 
Speed 900’ per minute. 
Motor—500 HP Cen. Elect. Mt. Slipring 
3/60/2200/450 RPM. Complete with remote 
control, Herringbone reduction gears and 
demountable base ‘et 
Write Phone 
Inspection can be mate for 30 days in 
operation. This machine almost new. 


TRANSFORMERS 
Amt. Kva. Make Cycle ‘a8 
3 25 Gen. Elect. 25 2300/11 toy /460 
3 40 Gen, Elect. 25 2300/230 
3 50 #£Gen. Elect. 60 2300/230/ 460 
3 250 Gen. Elec. (new) b+ 13,200 /2300 
3 4160/4600 /230/460 
3 Pittsburgh 1,500 /22) 
3 7000 Pittsburgh 2300 /4600/230/460 
3 PHASE, 25 CYCLE, 220/440 VOLTS 
HP Make RPM Type Frame 
5 Al. Chal. 720 AR 
5 Wagner 1450 Ball B. Enclosed 
7% West. cs 
7% G. E. 1500 KT 181 
10 G. E. 750 KT 312 
10 West. 750 cs 
10 West. 1500 cs 
10 G. E. 1500 I Form K 
15 G, E. 750 
15 West. 1500 cs 
20 West. 750 cs 
25 West. 750 cs 
f G, E. 750 Form K 
West. 750 cs 
75 G. E. 750 KT 357 
75 G. E. 750 ‘orm K 
100 G. E. 117 Form K 
150 G. E. 750 orm K 
G. E. 750 I ‘orm 
200 West. 460 cs 2200 Volt 
200 G. E. 750 ‘orm 
225 Elec. Ma. 500 2200 V Synchron 
1150 G, E. 375 2300 V. — 


ECTRIC CO., INC. 


BUFFALO, N. Y. 


Prices on Application 


SLIPRING MOTORS 
60 CYCLE, 3 PHASE, 220/440 VOLTS 


HP Make Speed Type Frame 
10 Gen. Elect. 1800 MT 

15 Gen. Elect. 1800 form M 
20 Gen. Elect. 545 MT 332 

20 Westinghouse 575 Cw 648A 

20 Westinghouse 575 CW ball bearing 
25 Westinghouse 690 Cw 

30 Gen. Elect. 1800 MT 27 

30 Gen. Elect. 1800 I form M 
40 Westinghouse 690 Cw 48 

40 Westinghouse 690 CW 748A 

40 Westinghouse 690 748A 

40 Westinghouse 690 Cw 748A 

50 Westinghouse 900 Cw 

60 Westinghouse 720 CW 2200 volt 


75 Westinghouse = CW 
500 Westinghouse CW 


25 Cycle Steel Mill Motors 
Amt. 7 Make RP Type Voltage 


1—225 Elect. Mach oe nehronous 2300 
2—750 Gen. Elect. 125 Slip Ring 2300 
1—1000 Allis Chaimers 293 Slip Ring 6600 
1—1150 Gen. Elect. 375 Synchronous 2300 
1—1250 Allis Chalmers 294 Slip Ring 6 
4—1600 Gen. Elect. 93 Slip Ring 


2300 
Slip Ring 6600 
Slip Ring 6600 
Slip Ring 6600 
6600 


1—2000 Allis Chalmers 294 
1—2500 Allis Chalmers 295 
1—2600 Allis Chalmers 146 
1—3000 Allis Chalmers pad Slip Ring 

1—5500 Allis Chalmers Slip Ring 6600 


FREQUENCY CHANGERS 
2—1250 KVA Gen. Elec. Synchronous—motor 3/25/ 
2200 750 RPM. direct connected to Generator 
3/621 /440 V. Complete with exciters and panels. 
1—200 KW General Electric 3 ph., 60 cy., 2300 V. 
direct connected to 290 HP, Gen. sy! 
chronous Motor, 3 ph., 25 cy.. 440 volt, 750 
RPM. Complete with panels. 


150 HP Cc. MOTOR 
150 Westinghouse Type SK, =. 
230 V., 1100 RPM, Compound | 
pole. Serial No. 2221504. 


CL. 4758 


POWER November, 
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i— 6000 KVA Westinghouse Cond, 

i— 4000 KW General Electric Cond. 

4000 KVA Allis Chain:ers Cond. 

2— 3125 KVA General Electric Cond. 
| 

i— 500 KW General Electric 600 V. DC 3— 667 KVA Packard 23000-440 V. 
i— 500 KW General Electric 250 V. DC 3— 250 KVA G.E. 22000-11000 V. 

1—500 KVA West. (gas) 440 V. ee 

i—312 KVA Anderson 2400 V. 

i—200 KW Worthington 2300 V. 
’ 2—200 KVA Fairbanks Morse VA 2400 & 220/440 V. ' 
i—i87 KVA Mcint.-Seymour 2300 V. 
186 
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GENERAL PURPOSE 
230-VDC. MOTORS 


H. P. Make Type R. P. M. 
CW. Cc. M. 400-SH. 
I—1l C.W. E 1200-SH. 
2—2 Allis. Chal. E-50 1750-SH. 
2—3 Westgshe CD-925 1725-SH. 
1—3 G. E, CD-55 1150-SH. 
1—3 Reliance T-224 3500-SH. 
3—5 Westgshe SK-40 850-SH. 
2—5 Westgshe SK-30 1100-Comp. 
4—5 Westgshe SK-30 1100-SH. 
2—7% Westgshe SK-60 850-Comp. 
1—7% Westgshe SK-40 1150-SH. 
1—10 Westgshe SK-50-L 1300-SH. 
1—15__—s AAilis. Chall. Shunt 800 
1—15 C.W. Size 15-J 800-Comp. 
1—15 G.E. OD-75 1750-SH. 
2—25 Westgshe 8K-100-L 100-SH. 
2—25 ##Westgshe 8K-120 825-Comp. 
1—40_—s— Reellance RH-992 200-Comp. 
1—75 Westgshe SK 850-Comp. 
220/440-V. 3-PH. 60-CY. 
MOTORS CRANE AND 

GENERAL PURPOSE 
1—3 Ideal A. E. Crane 1600 
1—3 G. E. K. Q.-730 1730-(2-Ph.) 
1—3 Wagner 11-V.R.P. 860 
1—5 G.E. K. Q.-946 1200 
1—5 G. E M. T. C.-5201 675 (25-CY.) 
1—7% G. E. K. T.-944 1800 
1-—lu F. M. OS-FW-324 1740 
1—10 F. M. OLS-326 1200 
1—10/20 G. E. K. T.-5224 600/1200 
1—11 Louls Allis. Crane 1200 
1—11 P. & H. H. W.-10-A 820 
1—15 Electro Dy F. R.-1601 1145 
1—20 GSE, 1 1200 
1—22 P.i& H. H. W.-20 840 
1—25 F. M. H 900 
2—25 F. M. H 1200 
1—25 Westgshe Cc. 1. 690 
1—25 Westgshe Cc. 8. 900 
2—25 G.E K. T.+326 1160 
1—30 Westgshe cL 690 
1—30 Westgshe ct 1150 
2—37 G. E. L. T. C.-5011-A 700 (25-CY.) 
2—35 Westgshe C. L.-885 900 
1—35 G. E. 1-form-K 1800 
1—40 G. E. ITC-5012 600 
1—40 G. K-444 1800 
1—35 F. M. H-12-B 1200 
1—50 G. E. KT-346 870 
1—52 G.E ITC-5013 600 

wi w. 


230-VDC. CRANE & MILL 
MOTORS 


H. P. t Make Type R. P.M 
1—1 P&H 54x36 850 
2—2 Shaw BE 930 
1—2% G. E. C. O. 2502 750 
1—2% (New) Reliance T-224 1600 
41-3 Shaw BE 930 
1—3 4% G. E. C. 0.-2503 975 
I—5% G. E. C. O.-2504 725 
iI—6 Cc. W. M. L, 930 
G.E. C. O.-1805 1150 
1—7% G. E. C. O.-1806 700 
1—10 G. E. C. 0.-2503 850 
2—10 G. E. M. D.-102 700 
6—11/15 Westgshe K-5 700 
1—19 Cc. W. BW 650 
1—20 G. E. C. 0.-2504 850 
1—20 Westgshe K-6 675 
1—20/25 (New) Westgshe K-5 975/875 
2—20/30 G. E. M. D.-104 725/575 
4—25 G. E. Cc. O. 1809 550 
2—65/85 G. E. O.-1830 700/650 
1—85 G. E, Cc, 0.-1811 550 
1—150 Westgshe MCB-100 365 


WE HAVE IN STOCK 150-DRUM AND FACE PLATE 
TYPE REVERSING CONTROLLERS, MANY WITH 
RESISTOR BANKS: 6 TO 100-HP. ELECTRIC BRAKES. 
115/230/550-VDC, 


VARIABLE SPEED 
230-VDC. MOTORS 


1—2 G. E. 500/2000-SH. 
i—3 G. E. ll 750/1500-SH. 
1—3% G.E. RLC-112 600/1800-SH. 
1—5 Reliance Frame F 500/1800 
1—5 Reliance Frame F-943 450/1800 
1—5 Westgshe SK-33 150/1650-SH. 
1—7% Reliance F-953 450/1850-SH. 
1—7% Reliance G-903 275/1650-SIT. 
1—7% Westgshe SK-103 400/1600-SH. 
1—8 Westgshe SK-100-L 300/1200-SH. 
I—10_— Reliance G-900 400/1200-8H. 
1—70 Reliance 461-T 600/1200-SH. 


(E.C. & AUTO PANEL WITH 70-HP. MOTOR) 


AUTO CONTROL AVAILABLE 
FOR MOST THESE MOTORS 


SPECIAL: 600-HP. G.-E. 
Synchr. Motor, Type TS, 
600-RPM. 2200/3/60-Cy,., 
#4315876. 


MacCABE 


4306 CLARISSA STREET 


PHILADELPHIA 40, PA., 


VERTICAL MOTORS 


50 HP 1200 RPM 3 ph 60 cy 220 V. 
Fan-cooled 25 HP 1750 RPM 220/440 V. 


SYNCHRONOUS MOTORS 
3 phase, 60 cycle, A.C. 
1—Burke 300 HP 900 RPM 440/220 Volt 
i—Ideal 50 HP 600 RPM 2300 Volt 
SLIP RING MOTORS, 3 phase, 60 cycle 


Allis-Chalmers 250 HP 600 RPM 440 Volt 
G. E. 69 HP 600 RPM 440 Volt 
. 62% HP 1150 RPM 440/220 Volt 


V Motor Generator Sets—Synchronous Motors, etc. 


SQUIRREL CAGE MOTORS 
3 phase, 60 cycle, 220/1440 Volts 


1—150 HP 1750 RPM Allis-Chalmers 
2—100 HP 550 RPM Westinghouse MS 

1— 75 HP 575 RPM Westinghouse CS—368-A 
1— 75 HP 600 RPM Fairbanks-Mor 
1— 75 HP 720 RPM Lincoln I-P 
1— 65 HP 860 RPM Allis-Chalmers 
1— 50 HP 1200 RPM Northwestern 
1— 50 HP 690 RPM Westinghouse CS—758 
1— 50 HP 875 RPM Westinghouse CS 

1— 50 HP 865 RIM Ideal 

1 


2— 15 HP 860 RPM Allis- “Chalmers 
ALTERNATOR SPECIAL, Allis-Chalmers, 125 KVA, 277 RPM, 3 phase, 60 cycle 


The Electric Motor & Repair Co., Cuyahoga Falls, O. 4 


se 420 HP 


507 Locust St. 


SAMPLE OF 
MANY FINE VALUES 


3 unit 870 HP Diesel Plant, 3-60-2300 V, 
Busch Sulzer, 270 and 180 HP 
Worthingtons, all in excellent condition. 
520 HP Fulton 450 KVA Diesel Generator. 
1500 ft. 100-150# Syn. M.D. Compressor. 
168 KW 2300 Volt Skinner Uniflow 
150 to 800 HP Steam Water Tube Boilers. 
200 to 3000 KW Turbine Generators. 


MISSISSIPPI VALLEY 
EQUIPMENT CO. 
St. Louis 1 i: Mo. 
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POWERPLANT 


A C TURBINE UNITS 


G.E. 2300 V. Cond. 
Al. Chal. 4150 V. cond. 
Al. Chal. 2300 V. cond. 
G.E. 2300 V. Cond. 

A Al. Chal. 440 V. cond. 
Al. Chal. 2300 V.; Cond. 


Wghse. 6600 "V.—250 Ibs. 
Al. Chal. 2300 V.—300 Ibs. 
Al. Chal. 2300 V.; Cond. 
Wehse. 2300 V.; Cond. 
Weghse. 480 V.; Non-Cond. 
G.E. 2300 V.; Cond. 

G.E. 2300 V.; Non-Cond. 
Elliot 480 V.; Cond. 
C.W.-Moore, Non-Cond. 


. Chal.-Sturtevant 220 V.; 
KVA Al. Chal. 240 V.—Terry 


STEAM ENGINE SETS 
KVA G.E. 240 V.—Ames Unif. 
KVA G.E.—Bates Corliss (AC) 
KVA Weghse.——Hamilton Cross 
Comp. (AC) 
KW C.W. 250 V.—-Nordberg Unif. 
(DC) 

Erie Ball Cross 


KVA Wehse. 

Comp. (AC) 

KVA G.E.-E.B. 4 Valve; 480 V. 
ay G.E..-Skinner Uniflow; 250 V. 


KVA G.E.-Skinner Uniflow; 480 V. 
KW Elliot, 250 V., 3 W.—Elliot 
KW G.E. 250 V. 3 W.—Erie Ball 
KVA GE.- 220 Vv. 


SPECIAL —- 937 KYA | GENERAL 
ELECTRIC 3-60-2300 V. 
CONDENSING TURBO GENER- 
ATOR SET; EXCITER; SUR- 
FACE CONDENSER; SWITCH- 
BOARD. 


KVA Wehse. 3-60-480 V. Non- 
Cond. Turbine Unit, Exciter, 
Switchboard. 


KVA G.E. 3-60-480 V. Alternator- 
19x20 Skinner Uniflow Engine; 
Exciter, Switchboard. 


A C MOTORS 


HP G.E. Slip Ring 150 RPM 
HP G.E. Syn. 240 RPM 

HP G.E. Induc. 1200 RPM 

HP (2) GE. Induc. 1200 RPM 
HP G.E. syn. 80 RPM 


HP G.E. Slip Ring, var. spd. 600 
RPM 


TRANSFORMERS 


687 KVA (2) Maloney 13,800-460 V. 
690 KVA (2) Pittsburgh 2300-550 V. 
500 KVA (3) Al. Chal. 33,000-440 V. 
500 KVA (2) G. E. 6600-2300 V. 

500 ala (2) G.E. 11950/6900-230/460 


KVA (3) 
115/230/460 
KVA (3) 22,000-2300 V. 
KVA (2) G.E. 6600-2300 V. 

KVA (3) G.E. 2400/4160-600 V. 
KVA (2) Maloney 2300-230/460 V. 
KVA (3) Al. Chal. 22.000-440 V. 
KVA (4) Packard 6600-110/220 V. 


11000/22000/33000- 


DIESEL ENGINE SETS 


KVA Wehse. 3 ph., Busch-Sulzer 
KVA Burke 3 ph. —Anderson 
KV. ph.——Busch- Sulzer 
VA. 
M. Style VA 


3 
M. ‘belted 


BOILERS 


(2) Edgemoor 200 lb. 
P E.C. ver. 200 Ibs. 
Heine 200 lbs. 
Connelly 200 Ibs. 
Edgemoor 200 Ibs. 
(4) Vogt 225 lbs. 
.C. ver. 160 Ibs. 
(2) E. C. 200 Ibs. 


AIR COMPRESSORS 


CFM Nordberg 100#—Motor & 
Steam driven 

CFM 85#—165 HP, 230 
V. DC Motor 

CFM Chicago Pneu. 100#—75 HP 
AC Motor 


PUMPS (motor driven) 


GPM 85’ head 

425’ head 

100’ head 

400’ head 

233’ head 

231’ head 

243’ head 
GPM Hill 231’ head 
GPM DeLaval 810’ head 
GPM Al. Chal. 450’ head 


1—-813 HP 


BOILERS 


Edgemoor Boiler, 
sure, Riley underfeed stoker. 


2002 pres 


|--335 HP B & W Sectional Header Boil- 


2 


ers, 200% pressure with superheaters, 
hand fired grates. 

516 HP Sterling 200% pressure boilers, 
ASME. Code, with chain rate stokers. 


1—400 HP Wickes 3 drum low head boiler, 


1—90,000% per hr. 


2- 


200% pressure with Chicago Spreader 
stoker. Installed 1932. 

Badenhausen Boiler, 
pressure. 

-357 HP HEINE with Riley Underfood 
Stoker. 

600 HP B & W sectional header boil- 
ers, 200% pressure. 


2—300 HP Heine 175# pressure. 


2 


--492 HP Sterling Boilers, 160# pressure. 


1—725 HP Sectional Header Boiler 2254 


1—394 HP Sterling Boiler chain 


2 


2 


4-500 HP Voigt 


pressure with underfeed stoker. 

grate 
stoker, 160% pressure. 

-250 HP Sterling Boilers, 160% pressure 
equipped with gas burners and controls. 
~253 HP Sterling Boilers, 160% pressure 
with oil burners. 

-444 HP Union Iron Works Boiler, 225 
pressure. 


-500 HP Edge Moor Boilers 200% pres- 


sure. 
Water Tube Boilers 

175# pressure with chain grate stokers 

and all auxiliaries. 

-440 HP B & W Sectional Header Boiler 

150# pressure, underfeed stoker. 

522 HP Sterling Boiler 200% pressure 

with Firite Stoker. 


2—404 HP Springfield, 200% pressure with 


2 


chain grate stokers. 
484 HP Springfield Boiler, 250# pres- 
sure o'l burners. 


350 HP HEINE Boilers, 150# pressure. 


PL 


Fincastle Building 


Comatste Power Plant consisting of 
-309 HP Heine Marine Boilers, 2232 
pressure and 2 General Electric Tur- 
bines with all auxiliaries. 

150 HP HRT Boilers, 150% og 

300 HP Lecomotive Boiler 150% pres- 

sure with all trimmings. 

250 HP Erie City vertical boilers with 

pulverizers. 

400 HP Connelly Boiler 160% pressure 

with new tubes and auxiliaries. 

84” x 20’ HRT Boilers, 150% pressure 

all auxiliaries. 

150 HP HRT, 

and guaranteed. 

50 HP Vertical Boilers 150% pressure 
all aux liaries. 


125% pressure, rebuilt 


TURBINES 
5000 KW Westinghouse 1800 RPM 3- 
60-2300 volts Surface Condenser all 
auxil ar‘es. 
3200 KW Allis-Chal 
Turbine with auxiliaries. 
2500 KW General Electric Condensing 
Turbine with auxiliaries. 
2500 KW General Electric Turbine 
400% pressure. Surface condenser. 
1000 KW Westinghouse non-condensing 
turbine 350# pressure 16# back pres. 
937 KVA Allis-Chalmers Turbine. 
625 KVA General Electric Turbine with 
jet condenser. 
2000 KW Westinghouse Turbine with 
Surface Condenser and auxiliaries 3-60- 
440 volts. 
300 HP Kerr Non-condensing 3600 RPM 
Turbine. 
250 KVA Waite Turbine either con- 
densing or non-condensing. 
250 KVA General Electric non-condens- 
ing Turbine. 
125 KW General Electric non-condens- 
ing Turbine. 


s Cond 


260 KVA Skinner uniflow engine. 
1—750 KVA Rice & Sargent 3-60-600 volt 


1-—400 KVA Murray-Corliss engine. 

1—375 KVA Chuse vertical Uniflow engine. 
17 inch by 18 inch Skinner uniflow engine. 
1—166 KVA Ames Uniflow engine genera- 


tor set. 7 
—220 KVA Chuse non-releasing Corliss 


2 


and 
800 KVA Nordberg, full diesel engine gen- 


1—1000 KVA Skinner Uniflow engine. 
400 KW Skinner Uniflow Engine Generator 


54.000 pound Cochrane hot process lime 


2500 HP Cochrane 


KVA Bates-Corliss engines. 
48” x 150’ steel stack. 


-Busch Sulzer Full 


~800 HP Hoppes open feedwater heater! 


ENGINE GENERATOR SETS 


engine generator. 
480 KW Rice & Sargent 3-60-550 volt 


engine. 


engine generator. 


DIESEL ENGINES 


200 KVA Fairbanks-Morse Full Diesel 
Engine Generator. 

312 KVA MAN full diesel engine gen- 
erators, solid injection, 4 cycle. 
Diesel direct con- 
—— 1335 KW AC generator, rebuilt 
guaranteed. 


erator. 


ENGINE GENERATOR SETS 
-625 KVA Nordberg Uniflow engine. 


set. 


MISCELLANEOUS 


and water softener. 
Open Feed Water 
Heater. 
10’ x 15’ IMinois Forced Draft Chain 
Grate Stoker. 

28 Fuller Bonot Pulverizer. 

1! retort Riley underfeed stoker. 


LES 


LOUISVILLE, 


POWER November. 


= 5000 KV 375 
= 4000 KV 312 
= 3125 KV 200 iB: 
= 2500 KV 170 if: 
: = 1875 KV 90 if: 
= 1250 KVA GE. 2300 V. cond 500 40 igi i 
H 937 KVA G 3 50 HP F. iB: 
937 KVA 1 
937 KVA im: 
| 
A if: 
375 KVA if: 
= 375 KVA H 
= 312 KVA 1 
175 700 500 H 
490 2200 1 
i 420 250 
(4375 
300 
200 3600 1 
333 3250 if: 
150 3000 im: |! 
: 250 2200 
125 200 1000 | 
: 100 KW G.E.-E.B. 4 Valve; 250 V. DC 850 i: 
i 100 KW GE.-E.B. 4 Valve: 125 V. DC 150 750 if: 
H 100 KW Elliot 250 V. 3 wire—Elliot 100 650 ig: i— 
4V. 30 600 
i i 
H H ‘ 
H 
: 
1 
56 Im 
: 
Bud 
i— 
4 H H 
; 
1 
| H 
if: | 
i@: i- 
; 
iB: 
| H 
| 
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@ SEARCHLIGHT SECTION @ 


1—400 HP Westinghouse, type CW, 3 ph, 
60 cy, 440V, 450 RPM slip ring motor 
1—300 HP Westinghouse, 3 ph, 60cy, 440V 

CW slip ring motor 495 RPM 
2—250 HP General Electric, 3 ph, 60 cy, 
440¥ 1-17A 400 RPM 


-—. HP Allis Chalmers, 3-60-440V, 514 
RP 


2—150 HP Aillis-Chalmers, 3 ph, 60cy, 
440V, 450 RPM slip ring 


1—150 MP General Electric type KT, fr. 
558 3-60-2200V 880 RPM 

1—150 HP General Electric, type ATI, 
2 ph., 60 cy, 440V 900 RPM, 0.8 PF syn. 
motor 

1—15@ HP Electric Mach. syn. motor 
125 KVA, 3-60-220V, 1200 RPM 

1—150 EP General Electric, 3-60-440V 

1—17A 360 RPM slip ring 

1—150 MP Westinghouse, 2 ph, 60cy, 440V 
frame 1000, CW, 390 RPM slip ring 

1—150 MP G. E., 3 ph, 60 cy, 440V, 1170 
RPM, type 1-6 

2—125 HP Westinghouse CS774C 3-60-440V 
860 RPM Ball Bearing 

4—100 HP General Electric, 3-60-440V 495 
RPM, MT 562 slip ring 


1—100 HP General Electric type I, form 
K, 3-60-220V 575 RPM 


Factory built, 3 bearing, West- 
Inghouse motor-generator set, 
KW, 650 amp., 25 volt, 
1750 RPM, SK93, generator di- 
rect connected to 26 HP, 230 V, 
DC, SK83 motor with complete 
panel. 


1—100 HP Westinghouse, type CCL, 3 ph, 
60 cy, 2200V, 1750 RPM, Squirrel Cage 

i—100 HP Allis-Chalmers, type ANY, 3 ph, 
60 cy, 220V, 690 RPM slip ring 

1—100 HP, G. E., 3 ph, 60 cy, 440V, 580 
RPM, type 1-15 

2—75 HP 300 foot head Pumps: 2200V 
Fairbanks-Morse, 1800 RPM 3 ph, =< cy. 
slip ring t direct 5! 
GPM 3 stage 

1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
450 RPM slip ring 

1—75 HP Westinghouse, type CW, 3 ph, 
60cy, 440V, 720 RPM slip ring, 3 or 2 
bearings 

1—75 HP Fairbanks-Morse, type H, frame 
165C, 3 ph, 60 cy, 550V, RPM 
Squirrel Cage 

1—75 HP Lincoln, type IQ, 2 ph, 60 cy, 
440V, 600 RPM Squirrel Cage 

1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
600 RPM slip ring 

1—75 HP General Electric, 3 | 3 60 cy, 
440V, 500 RPM, MT558 slip rin 

1—75 HP Western Elec. type I, 3-00-400v, 
690 RPM 

1—75 4 General Electric, 3-60-440V, type 

1—75 G. 
RPM, type 

3—25/65 HP Westinghouse, frame 762C, 
3-60-440V, 600/1200 RPM, 2 speed slip 
ting motor 

1—80 HP General Electric type KT, frame 
346, 3 ph, 60 cy, 440V, 870 RPM 

1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage 900 RPM 

1—60 HP, General Electric, 3-60-440V, 720 
RPM, type I form K 

1—80 HP General Electric 3-60-440V, 1750 
RPM, type I slip ring 


1—60 HP General Electric 3-60-440V, KT542, 
870 RPM Sq. Cage 


a 60 cy, 220V, 1165 


1—60 HP, Westinghouse, 3 ph, 60 cy, 220V, 
1160 — type CS-644C 

(Fynn Weichsel) 
60-440, 1200 RPM 

1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 

1—50 HP Triumph 3-60-440V, type C12, 
1150 oe slip ring, rotor & stator re- 
woun 


1—SO HP General Electric, 3-60-440V, 
KT 346, 870 RPM, Sq. cage 

1—50 HP General Electric 3-60-440V, 900 
RPM, type I-M, slip ring 

1—50 HP Howell 3-60-440V 870 RPM, type 
SCBB ball bearing Sq. Cage 

1—50 HP General Electric 3-60-440V, 720 
RPM, type I-K, Sq. Cage 

2—50 HP Allis-Chalmers 3-60-440V, 690 
RPM slip ring 

1—50 HP General Electric 3-60-440V, 690 
RPM, MTS 46, slip ring 

1—50 HP Ideal 3-60-440V, 580 RPM, type 
AV, slip ring 

3—S0O HP General Electric 3-60-440V, 575 
RPM, type I-K, fr. 13A, Sq. Cage 

1—50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 

1—50 HP Allis-Chalmers 3-60-440V, 490 
RPM, Sq. Cage 

1—SO HP General Electric 3-60-440V, 490 
RPM, type I-M, slip ring 

1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 

1—50 HP Allis-Chalmers, 3 ph, 60 cy, 
220V, 1160 RPM, type AR-220D 

1—50 HP, Howell, 3 ph, 60 cy, 440V, 1165 
RPM, type SC50-4, ball bearing 


We have a stock of 3000 motors 
from 1 HP to 50 HP in AC 
and DC. We have a very 
large stock of air circuit 
breakers up to 12000 amp. 


1—100 HP General Electric, type CD, fr. 
123, 230V, 1200 RPM 

1—60 HP Westinghouse, type SK, frame 
160, 230V, 680 RPM 

1—60 HP Westinghouse type SKI40L, 115V, 
1150 RPM vertical 

1—50 HP Westinghouse, type SK, fr. 160, 
230V, 565 RPM 

1—50 HP Westinghouse SK200, 245 RPM 
230V 

1—DC Generator 45KW Bullock 120V, 
375A, 900 RPM 

2—40 HP C & C 230V, 250/1000 (planer) 


2—40 HP, G. E., 3 ph, 60 cy, 440V, 435 
RPM, type 1-13A 


25 CYCLE MOTORS 

1—S50 HP 3-25cy-440V, 720 
RPM, type MS, Sq. Cage 

1—SO HP General Electric, 3-25cy-440V, 700 
RPM, type I-M, slip ring 

1—40 HP Westinghouse 3-25cy-440V, 730 
BPM, type CI. frame 753A slip ring 
crane 

1—35 HP Allis-Chalmers 3-25cy-440V, 720 
RPM, slip ring 

1—30 HP Westinghouse 3-25cy-440V, 720 
RPM, CS, Sq. Cage 

2—30 HP, Fairbanks-Morse, 3 ph, 60 cy, 
220V, 3600 RPM, type HO, frame 12B 
ball bearing 

1—30 HP, Wagner, 3 ph, 60 cy, 440V, 900 
RPM, type 19TCM, totally enclosed fan 
cooled, ball bearing 


The Wente Electric Co., 


Hamilton, Ohio 
REBUILT MOTORS & GENERATORS SINCE 1906 


250 VOLT ROTARY CONVERTERS 


1—1500 KW., Westinghouse compound 
interpole 250 v. D.C., 6 phase, 60 
cycle AC Rotary converter, 600 
RPM. 

3 single phase, 2300 Volt trans- 
formers 1—DC and 1—AC panel for 
above. 

2—1000 KW.. Westinghouse compound 
interpole 250 volt DC, 6 phase, 60 
cycle AC Rotary converter, 900 
RPM. 
2—Banks of 3 single phase, 2300 
volt transformers for above and 2— 
DC and 2—AC panels. 

The above in excellent condition. 


1—3120-4030 KVA. 240-310 volts, 167 
RPM, 6 phase, 25 cycle, General 
Electric Rotary. with transformers. 


The above are just a few of the thou- 
sands of items we have in Motors. 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, Trans- 
formers, Circuit Breakers, etc. Please 
send us your inquiries. What have 
you for sale? 


Keystone Power Plant Equipment Co. 


8403 Hegerman St., Philadelphia 36, Pe. 


SYNCH. CONVERTERS 


500 KW G.E. 250 D.C, 2300/4000 A. C. 1200 RPM 
500 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
500 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 
309 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
200 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
150 KW G.E. 250 D.C. 2300/4000 A.C, 1200 RPM 


MOTOR GENERATORS 


360 KW G.E. SYN. 250 V. 2300/4000 A.C. 1200 RPM 
300 KW WEST. SYN. 250V. 2300/4000 A.C.1200 RPM 
200 KW G.E. IND. 600 V. 2300 A.C. 1200 RPM 

200 KW R.W.SYN. 250 V. 2300/4000 A.C. 900 RPM 
100 KW G.E. SYN. 250 V. 2300/4000 A.C. 1200 RPM 


Each unit listed above is owned by us and 
is available now for i diate purch 


WALLACE E. KIRK CO. 


Incorporated 
502 Grant Building Pittsburgh, Pa. 


METROPOLITAGS 


PLUMBING SUPPLY CO., INC. 
INDUSTRIAL AND MARINE SUPPLIES 
Large sTOCK 
STEEL-WROUGHT IRON-CAST IRON 


Power Piant Valves & Engineerin 
Specialties - ins - Fairbanks 


313 EAST 31s¢ STREET, N.Y.C. 
HOURLY NATION-WIDE SHIPMENTS 
Phone MUrrav Hill 3-3408 


HIGH PRESSURE - BOILERS 


"New and Used — NOT Abused”! 
JOE SULLIVAN CO. 


523 N. Hamlia Ave. CHICAGO, ILL. 
Phone VanBuren 8669 


POWER » November, 1943 
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@ SEARCHLIGHT SECTION 


SLIP RING MOTORS, 3 PH., 60-CY. 


HP Volte Make Speed 
900 2200 G.E. 900 
500 2300 Whse 514 
450 2300 G.E. 600 
400 (3) 400 Whase. 514 
400 2300 Whee. 1200 
350 220-440 G.E. 1800 
3850 2200 G.E. 600 
300 2300-4000 1200 
250 2300 G.E. 600 
260 440-550 G.E. 600 
200 2200-550 G.E. 1800 
200 2200-400 G.E. 600 
160 440-220 G.E. 1800 
150 2200 G.E, 900 
150 440 G.E. 1800 
160 2 G.E. 1800 
126 440-220 G.E. 600 
100 650-24 G.E. 720 
100 0-2 G.E. 1800 
100 220-440 G.E. 720 
100 220-440 G.E, 900 
75 20-4 G.E. 600 
SYNCHRONOUS MOTORS, 3-PH., 60-CY. 
600 2200 Whase. 900 
400 440-220 Whee. 276 
350 440-220 G.E, 900 
240 2300-440-220 G.E. 600 
2300-4000 G.E. 1200 

160 2200 G.E, 1800 
110 440 Whse. 900 

PUMP 


1—8” Dredge Ra 1880 GPM, 120’ Morris Ma- 


chine Works with direct connected Slip 
Motor 125 iP 600 RPM, G.E. 


OUTDOOR OIL CIRCUIT 
BREAKER 


1—New 400 Amp. Type FK, 136-1328A, 
General Elec. 3PST, 25,000 Volt Oil 
Switch, Interrupting Capacity 125,- 
000 KVA, complete CT's PT's, etc. 


TRANSFORMERS—60 CYCLE 


3—667 kva., G.E., 2300/4000-460/480 Volta. 
3—667 kva , Whse., 22000-2300. 

3—500 kva., Whse., 22000-2300. 

3—350 kva., G.E., type H-KD 13200-4600. 

3—333 kva., G.E., type H-KDD 2400-460/230. 
3—250 kva., Whse., 13,800-460. 

38—200 kva., G.E., type H 10000-600. 

3—200 kva., G.E., H-KD 6600-2300/4000Y., 25 oy. 
3—175 kv1., G.E., 4000-480. 

3—150 kva., G.E., type H-KDD 13200/2300. 
3—150 kva., Al. Chal., type OISC 10400-2400. 
1—100 kva., Pittsburgh, type OISC 2400-240-120. 
3—100 kva., G.E., type H 2400-240-480. 

kva., G.E., type H-KDD, 6900/11950Y-230/ 


3—100 kva., Whse., 22,000-2300. 

2— 75 kva., G.E., type HK, 2300-230/115. 

3— 50 kva., Moloney, 2300-230/115. 

6— 50 kva., Whse., type SK, 13800-240/120. 
.. Whse., 22,000-2300,. 


SQUIRREL CAGE MOTORS 


HP Volts Make Type Speed 
500 440/220 G.E. IK 1200 
550 440/220 G.E. IK 900 
400 440 G.E. KTP 1209 
400 2200 Whse. C8. 1800 
300 2200 G.E. IE-K 1800 
250 2200 G.E. Ik 600 
200 220/440 G.E. IK 720 
150 2200 Allis. Ch AN 450 
100 2200 G.E. IK 600 
100 2200 G.E. IE-K 1800 
100 550 G.E. 4 900 
100 220/440 G.E. KT 720 
75 2200 G.E. KT 900 
75 2300 G.E. IE-K 1800 
50 220/440 G.E. 1800 


MOTOR GENERATOR SETS 
75 KW, 125 V, 1200 RPM bg ay Conn. to 
112 H.P. 2300/440 V, 3 ph, - Ind. motor, 


1—75 KW 125 V, 1200 RPM, or Conn to 100 HP 
440 V. 3 ph. 60 cy. Ind. moto 
KW 250 y. J RPM, 
to 100 H. 2200 V., 3 ph., 60 cy 

1-50" kw 250 V. P RPM, Whse. SK Gore to 15 
HP 440/220 V. 3 ph. 60 cy. Ind. 


A.C. GENERATORS 
1—500 kva., 900 r.p.m., 2209 V. Whse. Condenser, 
1—300 kva., 900 r.p.m., 240/480 V., G.E. 
1—225 kva., 600 r.p.m., 2200-240 V., G.E. 
1—187 kva., 900 r.p.m., 2200-550 V., Westghse. 
1—110 kva., 900 r.p.m., 440 V. G.E, 
1— 25 kva., 3600 r.p.m., 220 V. G.E. 


~STEPHE 


458 SEVENTH ST. 


HARRY J. RICE pres. 


N HALL & CO. 


HOBOKEN, N. J. 


FOR SALE BY OWNER 
POWER PLANT EQUIPMENT 


BOILERS and STOKERS 


B. & W. Boilers 1-440 Cross Drum—46-500- 
750 H.P. with Stokers, 200% pressure 
All the above boilers have su 

18 Stokers from 400 to 1000 H.P. 


1-40 ton double Trolley Hand Crane 


TURBO GENERATORS 
from 500 to 15000 K.W. 


Diamond Soot Blowers, 38 sets, 2" x 
22" valve in head 


We specialize in high pressure boiler fit- 
tings, Boiler-Supports Superheaters pop safety 
valves, blow-off valves, steel headers, steam 
valves up to 600 Ibs. up to 24'' in diameter, 
turbine and motor driven boiler feed boilers 
—high and low pressure pumps. 


Also have in stock oil circuit breakers. up 
to 3,000 amps. and 74,000 volts—disconnect 
switches up to 6000 amps. 

Stock of 5,000 current and potential trans- 
formers of all sizes, all kinds of relays, over- 
load, underload, heat element, etc. i 


We also buy complete plants seed What 
have you for sale? 


HOWE BROTHERS 


324-328 Pearl Street New York, N. Y. 


Telephone Nos. Worth 2-2708—2709—2710 


POWER PLANT EQUIPMENT 


Turbo-Generators 
1—5000 KW GE Cond. 2300 V. 
1—4000 KW GE Cond. 2300 V. 
i—3000 KW GE Cond. 600 V. 
i—2000 KW GE Cond. 2300 V. 
i— 750 KW West Cond. 6600 V. 
i— 600 KW GE Cond. 600 V. 
i— 500 KW GE Cond. 600 V. 
1— 500 KW GE Cond. 125 V D.C. 
i— 200 KW GE Cond. 2300 V. 
i— 100 KW GE Cond. 600 V. 
Ii— 75 KW GE N.C. 125 V. D.C. 


Turbines Only 
i—450 HP GE 175# 
1—230 HP Terry 150# 
1—210 HP Terry 250# 
1—175 HP GE 110# 


Boilers 
i—750 HP Heine 200# Stoker 
3—318 HP Manning Type 170# 
1—300 HP Heine 250# Stoker 
2—300 HP Sterling Type 160# 
1—168 HP Ecom. Type 150# 
‘1—150 HP HRT 150# Grates - 


Air Compressors 
1—1214 CFM 100# Motor Driven 
1—1080 CFM 85# Motor Driven 
1—825 CFM 100# Steam Driven 
1—610 CFM 100# Motor Driven 
1—600 CFM 500# Steam Driven 
1—146 CFM 1200# Belted 


Centrifugal Compressors 
10000 CFM 33# Turbine Driven 


Pumps 
2—3000 GPM 65’ Hd. Motor Driven 
1—1500 GPM Fire Pump Steam 
1—1000 GPM Fire Pump Steam 


Engine—Generators 
1—600 KW GE 2300 V. 


Belted Generators 
1—550 KW GE 360 RPM 2300 V. 
1—450 KW GE 360 RPM 600 V. 
1—15 Ton Crane Hand-: Operated 
1—150 HP Motor 720 RPM 2200 V. 


Also transformers, engines and cranes 
Send us your Inquiries 


A. LEE ELLIS CO., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


120 KW ENGINE GENERATORS SET 


1—1290 KW G.E Co. Type TRE Generator, 3/60/2300 


volta, direct 
conn 125% Harrisburg 
HOIST 


HP Double Drum Hoist, 
drums, side by side, with or without A iy 7 
DEEP WELL PUMPS , 
GEM. 116 bend, size 84 Deep 
Well with 40 HP Co. Type CD- 
230 V. DC vertical motors, 
C.F.M., 24 Oz. Press, 


ELECTRIC EQUIPMENT 
INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 


REBUILT & GUARANTEED STOCK 


Y CONVERTERS 
SwifCHBOARDS BUILT "Fo ORDER 


2—150 HP 
2—250 HP W.E. Type HR, 100 


2—2700 GPM, 


SYNCHROUOUS MOTORS 
HP W.E. Co. Type G, 80% P.F. for 3/60/2%- 
440 volts, 1200 a with direct connected excitert. 

% P.F. 


2300 volts. 4 Type, one (1) at 240 RP 
(1) at 277 RPM. 


100 KW ROTARY CONVERTER 


1—100 KW G.E. Co. Type TCC for 250 V—DC sm 
Switchgea!, 


3/60/2300 V—AC. 
1200 RPM. 


Transformer and 
CENTRIFUGAL PUMPS 


Pumps dri by W.E. Co. Tye G, 8% 
ps ven 
P.F. Synch. mi 3/60/220- 440 volta, 1200 BPM 


PLATFORM SCALE 


1—15 ton Fairbanks Industrial Platform Scale, x8 


FREQUENCY CHANGERS — TURBO GENERATORS — AC & OC MANUAL MAGNETIC CONTROL — CENTRIFUGAL PUMPS — AC & DC SWITCHBOARDS 


ror oerais,werte D. CRAWBUCK CO. 


714-15 EMPIRE BLDG. 
PITTSBURGH, PENN. 
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1 Phase—60 cycle 
20—3 KVA 2300/4600-115/230 


i0o—3 KVA 6900-115/230 
is—5 KVA 6900-115/230 


FOR 


SALE 


15—25 

2 


28—50 


i—10 KVA 6600-2300 
3—10 KVA 11000-2300 
3—15 KVA 6600-2300 


10—15 KVA 13800-115/230 


3—20 KVA 6600-110/220 
KVA 230-208 

3—25 KVA 12000-220/440 
5—25 KVA 11000-2300 
2—25 KVA 11500-2300 
i—25 KVA 22000-110/220 
5 KVA 33000-2300 
KVA 2300-115/230 


2374, KVA 6600-220/440 


33714 KVA 13200-6900 
KVA 33000-13200 
KVA 2300-115/230 
KVA 6600-2300 
KVA 13800-230/460 


KVA 13800-230/460 


i—50 KVA 13860-7200/2400 


8—50 KVA 13200-2300 
KVA 


6—50 KVA 33000-445 
KVA 2300-115/230 
2—75 KVA 2400-600 
3—75 KVA 4000-115/230 
KVA 11000-2300 
KVA 13200-115/230 
KVA 13800-230/460 
2—75 KVA_ 13200-2300 
2—100 KVA 2300-230 
4—100 KVA 2300-575 
1—100 KVA 4600-230/460 


KVA 11500-115/230 


KVA 2400/4800-120/240 


22000/11000-220/550 
KVA 22000-2300/4000Y 


3—100 KVA 6600-480 

1—100 KVA 6900-230/460 
3—100 KVA _ 13800-115/230 
3—100 KVA 23000-230/460 
2—125 KVA 2200-110 

1—150 KVA 2400-240/480 
3—150 KVA 6600-2300 

2—150 KVA _ 13800/6900-115/230 
3—150 KVA 13800-115/230 
3—150 KVA 23000-115/230 
1—200 KVA 2300-115/230 
3—200 KVA_ 11000-2300/4000Y 
3—200 KVA 13200-2300/4000Y 
3—200 KVA 22000-2300/4000Y 


ALL TRANSFORMERS GUARANTEED 
FOR ONE YEAR 


We Rewind, Repair and Redesign all Makes 
and Sizes 


1—250 KVA 6900-230/460 
3—250 KVA_ 11000-2300 
3—300 KVA 13200-100 
3—333 KVA 6900-575 
3—333 KVA 6900-2300 
3—333 KVA 2300-115/230 
1—400 KVA 4600-115/230 

4—500 KVA 6900/11950Y-2300 

3—500 KVA 23000-6600 

1—667 KVA 2300-460 

3—750 KVA 33000-2300 somes cooled) 
3—833 KVA 13200-240/480 

3—1000 KVA 6600-220/440 


3 phase, 60 cycle 


KVA 11000-220 

2—5 KVA 4000/6900Y-230/460 

KVA 6600-110/220 

1—15 KVA 11500-115/230 

2—50 KVA 2400-120/240 

1—75 KVA 2400-120/240 

1—100 KVA 2400-240/480 dry type, with 
Square D switch for motor 

1—125 KVA 440-110 

1—150 KVA 4320Y-125/217Y 

1—150 KVA 2300-230 

1—200 KVA 4600-230/460 

1—350 KVA 2300-440 


1 phase, 25 cycle 
3—15 KVA 2200/6600-220/440 


3 phase, 25 cycle 
1—200 KVA_ 13800-230/460 


This is a partial list of our stock. SEND US 
YOUR INQUIRIES 


MARIEMONT AVE. 


Since 1912 


THE ELECTRIC SERVICE CO., 


INC. 


CINCINNATI 27, OHIO 


AT YOUR SERVICE 


120,000 SQ. FT. OF WAREHOUSE SPACE .. 


. Heasing our Complete Rebsilding Facilities . . . Also a wide raage of 
Electric Motors and Power Plaat Equipment 
TODAY'S DEMAND FOR RECONDITIONED EQUIPMENT 
OBSOLETES OUR STOCK LISTING BEFORE 
IT CAN BE PRINTED 


Write your requirements for 


MOTORS 


GENERATORS 
MOTOR-GENERATOR SETS 
ENGINE-GENERATOR UNITS 


THE GLOW ELECTRIC Co. 


HARRIET ST. 


Phone MA. 3024 


CINCINNATI, ome. 


TANKS from Tank Cars 


Large quantity 
8,000-gallon 10,000-gall 
Built for 604 Hydrostatic and 25# Air Tests 

CLEANED—TESTED—PAINTED 
Special Notice: What would PORTABLE 


storage of ee Liquids save you? Ask 

our proposit on WHOLE CARS! 

Also TANKS, Commercial. Vertical and 
Horizontal 

From 2879 to 12,500 gals. and even much larger. 


IRON & STEEL PRODUCTS, INC. 


38 years’ experience 
13488 S. Brainard Ave. Chicago 33, Ilinols 
"ANYTHING containing IRON or STEEL" 


6 md. 

Chal. 4 mgd. er, com. 
12x28x13x24, Fine cond. 


PUMP VALVES 
Valves for reciprocating pumps. 
LARGE GATE VALVES 
448° Chapman Motor operated solid wedge gate 
ivalves non-rising stem. 
1-20" End Gate #13 Iron Body Bronze Mounted 
d Gate Valve with 16” Iron Brass 
Feat Cyl. with indicating Rod & Eyebolt, 100% 
1-20" Gtane 125% Flanged Hand Wheel operating 
alve. 


SURFACE CONDENSER 
1—10 AD 4 pass 210 ft. Foster Wheeler over Comb. 
Air Circulating and Tail Pump. 


BIRCH MANUFACTURING COMPANY 


STEAM: PUMPING E ENGINES 


1523 Sedgw ick St. Chicago, Ml. 


Baile 250% pressure, 
marine locomotive type 150 HP 


PRIME MOVERS 


Turbines—bleeder type—back pressure 


Engines—Generators 675-350-250 KVA 


ks—60"-54"-48" 150 


Send us your inquiries. 


Woodworth Engineeri 
705 Olive St. St. 


1000-500-350-250 HP 


gh 
Gas-gasoline-Diesel Engines & Generators 


Co. 
Louis, Mo. 


PRESSURE TANKS 


6 54” diameter by 18’ A.S.M.E. 200 
pounds pressure. Prompt delivery. 
M. J. HUNT'S SONS 


1600 North Delaware Avenue 
Philadelphia, Pennsylvania 


FOR SALE 


1—DIJXC_ Hercules, 6 cylinder, Diesel Engine, 
No L803473, oe 3%", stroke 4%, 1800 eto 
direct conn. to 35 K.W. Star Gen. type GS-504 — 
3 ph. 60 cy. 20 vy. 1800 RPM, p.f. 80%, anit 
heater, switchboard. 


DIESEL CORPORATION 


America 
426 Broadway Brooklyn, MN. Y. 


94) 
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JUST A FEW ITEMS OF OUR COMPLETE STOCK FOR IMMEDIATE SHIPMENT — 


PUMPS 
G.P.M. Head Make Type 
9700 110’ Ing. Rand Centrif 
6000 33 LeCourtenay Centrif 
3000 40’ Cameron Centrif 
300 500° Goulds Triplex 
240 460° Worth. Triplex 
175 500 Worth. Triplex 
500 175’ Blackmer Rotary 
450 231’ Kinney otary 
200 175’ Blackmer Rotary 
1500 460’ Platt Steam 
1000 460’ Knowles Steam 
500 460’ Knowles Steam 
2000 50’ Lawrence Sump 
300 231’ Gardner Plunger 


STEAM ENGINE GENERATOR 
SETS 


K.W. Make Volts Type 

50 G.E. 250 dir. dr. Eng 
35 Sturt. 250 it dr. 

25 Greenfield 115 belt dr 

25 G. E, 115 dir. dr. 

2 Erie 115 dir. dr. 

1 Moon 115 St. Turbine 


MOTORS (D.C.) 
100 = Northwest. 
25 Imperial 220 450 
25KW Fair. Morse 110 1050 
STORAGE TANKS 
5 to 30000 Gal. Steel-welded 
5 to 1000 Gal. Steel Press, 


15 to 300 Gal. Conden. Tanks S 


CONDENSATION RETURN UNITS 
Nash-Jenn, Dup. Vac. Heat. 26000EDR 
Nash-Jenn. Simp. Vac. Heat. 16000EDR 
Skidmore Vac. Heat. 20000EDR 
Skidmore Vac. Heat. 8000EDR 
Condensation Units 100 to 250,000EDR 


AIR COMPRESSORS 


C.F.M. Pressure Make Type 
850 100 Laidlaw Hor. Dup. 
500 60 Ing. Rand Steam 
400 125 American Horiz. 
350 40 Worthing Horiz. 
TURBO-CENTRIFUGAL 
3000 6 Ibs. In. Motor dr. 
2300 8 S. Motor dr. 
900 5% lbs. In. Rand Motor dr. 
1500 16 oz. Spencer Motor dr. 
1200 16 oz Spencer Motor dr. 
750 16 oz Spencer Motor dr. 
400 16 oz Spencer Motor dr. 
BLOWERS 

C.F.M. St. Press Make Type 
100-60000 4 Various 
100-15000 02 Various 


SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES 
HIGHEST PRICES PAID FOR YOUR SURPLUS EQUIPMENT 


PERIOR EQUIPMENT 


140 Grand St.,N. Y.C. Tel. CAnal 6-6983-4 


ROTARY PRESSURE BLOWERS 


C.F.M.j@ Press Make Typ 
10u00 Ibs. Roots Belt 
6000 3 Ibs. Roots Belt. «ir 
3000 3 lbs. Roots Belt 
2000 Ibs Sturt. Belt 
1000 3 Ibs Roots Belt ir 
200 5 Dir. dr. 
110 15 Ib: Belt. dr 
VACUUM “PUMPS 
1000 15 in Roots Belt. ir 
350 27 in Worth Belt. dr 
300 27 in Nash Belt dr 
100 27 in Deane Belt. «ir 
200 29 in Devine Belt. dr 
MOTORS (3 ph. 60 cy.) 
H.P. Volts d 
200 West 440 690 uF 
175 G.E. 440 150 
100 Lincoln 220 1750 
50 G.E. 2 1750 I 
50 West. 220 850 CCL 
50 + 220 570 os 
40 220 870 342 
30 E 220 850 lrg. 
30 Wagner 220 1150 


STEAM ENGINES 
11”x12” G.E. Vertical 
10”x10” Sturtevant Vert iva) 
10°x10" Greenfield Vertical 
3”x4” Erie Vertical 
7"x7” Wickes Bros. Vertical 
6”x6” Lawrence Vertical 
1 to 25 H.P. Steam Turbines 


OPPORTUNITIES! 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies. 
POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list,... to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 
Two Rector St. New York, N. Y. 


2—4000 KVA. 60 Cy. 3 Ph. 
TURBOS with Surface Con- 
densers 

1—3000 KW. TURBO 60 Cy. 3 Ph. 480 v. 

HEAT EXCHANGER 606 tubes 114” x 96” 

1500 CFM 2 STAGE AIR COMP. 275 Hp. 

2200 v. 60 Cy. 3 Ph. Syn. Motor Dr. 

24” Back Pressure Valve F&D 

3—20” VALVES—F&D 

200 KW. and 125 KW. ENGINE SETS 

(2303 V. 60 Cy. 3 Ph. with Auxls.) 

453 NEW STIRLING BOILER TUBES 9 GA. 


ROSS POWER EQUIPMENT CO. Indianapolis, Ind. 


1—New FAN 66750 CFM 
3—550 HP. STIRLING BOILERS 


4—CENT. PUMPS 4166 GPM. 162’ Head 
with 440 v. 60 Cy. 3 Ph. AC. Motors 

1—36000 GPM, 27’ head CENT. PUMPS 

TRAVELING CRANE 75 ton Case, 64’ span, 
3 motors. Also others. 


750 KW. and 110 KW. AC HYDRO ELEC. 
PLANTS and others. 


Miscellaneous lot 20 and 24” Check Valves 
500 KW NON-COND. 60 Cy. TURBO. 


Grate Stoker." 


BOILERS 


Big State Boiler & Engineering Co. 


TELEPHONE 
P. O. BOX 1974 


"Specials, all A.S.M.E. 
350 HP, 200# working pressure B&W Stirling with stoker. 
500 HP, 200# working pressure Edge Moor with Illinois Chain 


FORT WORTH 1, TEXAS 


METROPOLITAR | 


PLUMBING SUPPLY CO., INC. 
Pewer Piant Valves and Engineerin ne See- 
—~y fer Oil, Steam, Gas, Alr, Liquids (I 


fonking. Faire 
ine. Saree, Powell Valves 
and surplus. 

Large Complete Stecks 4%" te 24° 
113 EAST 21s? ST.. MEW YORK CITY 
Fer Heurly Nation-wide Shipments 

CAL Hill 32-3408 


2—500 KVA 3 Phase, 60 cycle, 
21000/11000 pri. to 600/480 V. 
sec. GE type HT form DD, out- 
door type rr cooled Transform- 
ers with 3-5% taps on primary 

1—275 HP 600 RPM 440 V 3 Brg. 
GE type ATI Synchronous Mo- 
tor with startg. eqt. 

1—125 KW 440 Vv 3 Phase AC 
Gen. dir. con. to 10” « 10” 
Chuse horiz. | cyl. vert. steam 
eng. and sw. brd. 

PACIFIC MACHINERY COMPANY 

156 Montgomery Street 


San Francisco, Selitersie 
Sutter 394 


FOR SALE 


2—868 Cu. Ft. Sullivan Angle Com- 
pound Electric Driven Compressors— 
150 H.P., A.C. motor Texrope drive. 


1—445 Cu. Ft. Worthington two stage 
direct coupled Electric Compressors, 
75 H.P., A.C. motor. 


1—10x6x12 Worthington Simplex out- 
side packed Steam Pump. 


Fairbanks Morse 
writers Duplex Steam Pump. 


MERTES MACHINERY COMPANY 
1622 So. First St. Milwaukee 4, We. | 


Under- 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors. 
Generators and Controls. 


1410 No. 6th St., PHILA., PA. 


RECORDING INSTRUMENTS 


1—0O 50002 Pressure Recorder Model LR Esterline 
Angus, motor driven, factory rebuilt. 

1—O 1252 and Vacuum Recorder, Bristol, 
spring drive 

= 250 Deg. Temperature Recorder, Foxboro, 

pring driven. 

3000 De Temperature Recorder, 
Instrument 17 station, electric driv 

1—0O 1000 Deg. F Temperature Recorder, Sristol, 
Motel 367, electric drive 

1—O0 600 KW Westinghouse ‘Recording KW Meter, 
electric drive 


John D. Crawbuck Co., Pittsburgh 22, Pa. 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines 
generators, new or used. 


PENN MACHINERY COMPANY 


Jackson, Miss. 
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SQUIRREL CAGE MOTORS 


POWER EQUIPMENT FOR PROMPT SHIPMENT 


SLIP RING MOTORS, (3 ph. 60 cy.) 


HP Make Volts Speed Type 
(3 ph. 60 cy.) 200 2200 240 MT 412 
HP Make Volts Speed Type 150 Al, Ch. 2200 $85 yee 
West. 2200 500 8 2: 
100 40 CR. Wh. 1200 125 Ai. Ch. 200, 48 
«2200, “700 100 ey. 220/440 $00 
tum 
DC SERIES & CPD. MOTORS 50/136 2200 450 
HP bee — = “Wound Rotor Motors” (3 ph. 60 cy.) 
H R&M 125 1000 HP Make Volts Speed Type 
18s West. 650 200 2200 600 I-L 
» GE. DLC 730 1500 GE. 2200 600 
w 
% GE. CO 2002 600 TRANSFORMERS 
Shaw 600 Qu KVA Make Voltage 
ROP 17502 25 G.E. 2200/244/488 
Ch 7003 37 West 4400/185 
DLC 5753 37; West. 2200/440/220 
MD 108 4801 37) 2200/110/220 
CO 1812 550 3 G.E. 22000/2 
15 MDS 190 GE 330071107220 


OIL ENGINE DRIVE AIR 
COMPRESSORS 
Chicago Pneumatic simp late valve tye 
NSO3 straight & 1 x 18" 
capacity 492 cu. displacement, 10, 
hy receiver and starti ng 
om 
2—14ni6 a ‘Sullivan 505 cu. ft. compress- 


1—10x12 Ch. Pneu. 164 cu. ft. steam 


compressor. 


4—6 To 


M-G SETS 3 ph. 60 cy. (Syn.) 


150 KW Ridgway 250 v. DC 2200 v. AC 900 RPM 


ELECTRIC LOCOMOTIVES 


n G.E. Storage Battery Loco. 44” Ga. with 
Batteries (Can change to 36” Ga.) 


2—5 Ton West. 250 v. 36” Ga. with Gathering reels. 


SCREENS 
2—4’ x 5’ Tyler Hummer Screens with Vibrator. 


In addition to the above, we have sae of other items in stock—kindly send us your inquiries. 


MOORHEAD-REITMEYER CO., INC. 


Pittsburgh, Penns 
IF YOU DON'T KNOW MACHINERY—KNO 


syivania 


YOUR MACHINERY DEALER 


BOILER 


New and Used. Various makes, types, sizes and pressures 


Turbines, Electrical Equipment, Air Compressors, Condensers, 
Conveyors, Coolers, Crushers, Elevators, Fans, Filters, Genera- 
tors, Heaters, Pumps, Coal pulverizers, Turbo Generators 


SURPLUS EQUIPMENT FOR THE WAR EFFORT. 


J. F. DAVIS CO. 


Taken over from the E. |. Du Pont de Nemours & Co. 


Carrollville, Wisconsin Plant. 


122 S Michigan ave 


- - - CHICAGO 


Phone—HARrison: 0755 


CHARLES B. REARICK 


STEAM — ELECTRIC — HYDRO — DIESEL 


For EXPORT or DOMESTIC USE 
BOILERS: 2500 HP, 1460, 1000, 800, 750, 680, 620, 565, 500, 
200 HP:—Makes—B&W, Heine, Edge Moor & Others 


TURBO-GENERATORS:—7500 KW, 5000, 4000, 3200, 2500, 2000, 1500, 1250, 
1000, 750, 500, 300 & 200 KW 


Non-Condensing: 1500 KW, 1200, 1000, 600 300, 200 KW, All Makes 
30 CHURCH ST., NEW YORK 


400, 250, 


NEED POWER EQUIPMENT 
(TRY US!!!) 
BOILERS 


POWER PLANT, with 2, 300 H.P. Boilers com- 
plete with 2,500 KW 3/60/2300 Turbines 

2—300 H.P. Water Tube Boilers 

1—453 H.P. 1604 Stirling W. T. Boiler 


COMPRESSORS 
248 CFM Chi Pneu with 50 HLP. A. c, 
300 CFM Chi Pneu Type GSB with 75 HLP. 
440 y. motor and auto. starting compensator 
526 CFM Ingersoll-Rand, belt drive 
780 CFM Chi-Pneu with 125 H.P. A.C, 
MOTORS 
3 H.P, to 75 H.P.--A.C. & D.C. Units 
(Write for our complete electrical list) 


GENERATORS 
60 H.P. Type U Buckeye Diesel Generator 42% 
KVA, 3/60/440 
300 H.P. Buckeye Diesel Eng. & Gen. 3/60/240 
100 KW Allis Chalmers 3/60/2300 Generator, Skin- 
ner tandem compound steam engine 
500 KW G. E. Skinner Uniflow Steam Eng. Gen. 


Motor 
3/60/ 


Motor 


5000 KW Turbo Generator, 3/60/2300-3600 RPM 
PLANT—Complete with 2, 625 KW Turbo 
yen 


1000 KW Frequency CHANGER SET 
25 to 60 Cycles 


60 cycle unit 4150 V. 25 eyele unit 9000 V. 
Complete with starting equipment. 


HOISTS 
Superior Iron Works, sgl. drum, 36” dia. with 80 
H.P. G.E. Type MTC motor, 


WANTED ! ! ! MACHINERY & 
EQUIPMENT OF ALL TYPES 


IRON & STEEL PRODUCTS, INC. 


13488 S. Brainard Ave., Chicago 33, Ill. 


38 years’ experience 
“Anything containing IRON or STEEL" 


DIESEL ENGINES 


Large selection—All sizes and types. Gooarater 

units, marine gasoline engines, auxil: 

—also boilers, steam engines, turbo generaters. 
Complete Information on Request 


A. G. SCHOONMAKER COMPANY 
44 Church Street New York, N. Y. 
Phone—Worth 2-0455 


a = TURBO UNITS—60 CYCLE 
H 
H rw nsi 
H 1 2500 G.E. conc ensing. 
i D.C. ADJUSTABLE SPEED MOTORS, 230 VOLTS 1 300 RW G.E- non-condensing. 
i Qu.HP Make Type Speed | Qu. HP = Make Type Speed gue 
36 Westinghouse SK 300/1200 3 10 Reliance 78T 500 /1500 3-150 KVA Pittsburgh, 6600/220-440 V. 
| 30 Roth 00/12 2 10 Electric Dynamic 58. 600 /1200 3~-100 KVA G.E. 13,200- 6600/2200 V. 
6 30 Westinghouse  SK-130 600/1200 | 1 10 Westinghouse 500/1500 75 KVA West. 6600/230-460 V. 
~ me 1 30 Westinghouse SK-130 600/1800 1 11% Westinghouse sk 6001200 3 - 30 KVA West. 2200/220/110 V. 
H 1 25 Electric Dynamic 750 /1225 3 10 General Electric RLC-115 400 1200 LECTRIC MOTORS 
H 1 30 General Electric RLC 5001500 1 7% Electric Dynamic 50, 1350 3 Phase, 60 Cy 
1 Westinghouse SK-105 1500 | 1 7% Electric Dynamic S7% 3001200 1-105 MP 
H 15 Westinghouse SK-163 187/300 5 5 Westinghouse SK-60L 500 138 HP West. fon. 2500 cont. 
i 115 Sprague LC 500/1100 | ‘Reliance 100 1800 1-960 HP 
i ip Westinghouse SK-90 400/1 6 344 Westinghouse SK-40 450 1800 
i seneral Electric RF-10 400/1600 1 6 3 Westinghouse SK-43 2000 l -100 HP West. Type CW Slip Ring, 2200 volt, 
7 
i KULLER & CHISWICK 245 CENTRE STREET, If you have any equipment fer sale, 
; NEW YORK CITY (13) N. Y. please send us a | 
CANAL 6-6033 TIPPINS MACHINERY ‘COMPANY 
3528 Forbes St. Pittsburgh, Pa. 
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FOR SALE 


CONDENSERS 


1—Worthington 12,000 sq. ft. 
surface type 

1—Alberger 15,000 sq. ft. sur- 
face type 

25 cycle Motor Generator Set 


G.E. generator, 300 KW. Type 
MP. 

G.E. Motor, 450 H.P., 2300 V.. 3 
Phase 


This equipment is used. 
Condition is excellent. 


‘ CLONICK STEEL COMPANY 


2375 S. Archer Ave. Chicago 16, Illinois 


2-1600GPM INCLUDES 
DEEP WELL PUMPS I. Skinner Engine 16!/" x 26" x 20" a ae 1937, and is in excellent con- 


} Horizontal Tandem Compound High 
of Shipment: IMMEDIATE! ! ! Speed Automatic with Balanced Slide 


Valves: 125#, 150#, 175% Steam Pres- 2 slate Panel Switchboards and control 
sure; direct connected to one Allis- 
2" casing Chalmers 225 K. W. Bullock Type Gen- | Burke Electric 3-Bearing Type Bal- 
40-85 ft. lift. 290 ft. head. erator, specification 8 poles Compound  ancer, Shunt Wound, 4-Pole, 1700 R.PM. 
150 HP Slip Ring oo wound 200 R. P. M. 230/240 Volts, 938 120V; used to convert 240 V D.C. to | 
3 ph. 60 cyc. 440 V. Amps. The engine completely rebuilt !10V D. C. for lighting. i 


Auto Control Panels. 


INDUSTRIAL TRADING CO. HAYS MFG. CO. ERIE, PA. . 


30 Church St. New York, N. Y. 
STEAM FOR SALE FOR SALE 
Steam Turbine, G. Co. #27774, Form 
pe, Valves an tings. High je Steel Reds. dition. With Stok F 
ical Back P Val condition oker, Fan an 
#29:304 Vertical Back Prosiure Valve Contact us before you Suy. Superheater. 207 lb. Pressure. Priced 
18" Crane 150 Gate Valve, iron body Industrial Supply & Equipmeat Co. right. 
i—8” Swartwout Cast tron Exhaust Head Incorporated 
a Badger Multi-Corrugated Type Expansion Canal Building New Orienns, La PUBLIC UTILITIES COMM. 
Crane #250 Valve, iron body, brass trimmed New Ulm, Mina. 


6—8” Cast Iron Elbo 

i—Generator, G. E. 1200 RPM, 3-phase, 90 
amp., 240 volt, 30 Dw, 60 cycle, 10 amp. ex- 
citer, 125 volt, 1.25 KW, direct connected. 

i—Switch panel with main fine circuit breaker 


| DISTRICT What Is 
Your Problem? 


1221 Pierce St. » lowa 
Do you need competent men for your staff? Men experienced in 


MOTORS 


3 phase 208 volts 
4 apeed Westinghouse CS. with Magnetic Brake 7.5 
H.P. 1750/1140/875/565 R.P.M. 


tee tein gag ah Or are you one of the readers of POWER seeking employment in 


power operations? Men to fill executive, sales or technical positions! 


any of these capacities? 
2 phase 220 volts 
2 speed A.B. See 27.5 H.P. 600/1200 R.P.M. 


UTILITY ELEVATOR SERVICE 
#4 JUMEL PLACE NEW YORK CITY 


Or are you looking for—or offering—a business opportunity of spe 
cial interest to men in the industry served by this publication? 


Or are you seeking buyers for surplus used equipment from your 


plant—or to buy such equipment from other plants? 


DIESEL ENGINE FOR SALE 


2—210 H.P. Cooper-Bessemer Full Diesel The solution of any of these problems can logically be found firs 
Engines. Solid 6 Cylinder, 
4 Cycle, 325 RPM among other readers of POWER. You can get their attention—* 
small cost—through an advertisement here. 
Main 4-3804-5 
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FOR IMMEDIATE DELIVERY || 
This Complete DC Engine-Generator Unit a1 
PLANT OF HAYS MANUFACTURING.COMPANY, ERIE, PA.,U.S:A. 
| 
| 
* 2. 
1. 
3. 
H 100. 
; WA 
= 
two y 
for se 
te 
49500 
We 
Motives 
ii 
POE 
4—Typ 
4 tach y 
each 
705 Ol 


@ SEARCHLIGHT SECTION @ 


POWER PLANT 


WARREN OHIO Stephen A. Douglass Co. 
630 Fort Washington Ave., New York, N. Y. 
250 KW 125 V. 320 RPM with 4 cyl. I! x 12 vertl- 
FOR SALE IMMEDIATE DELIVERY 
in d NEW 400 H.P. 4 cyl. Ii x 10 Vertical Unifiow 
| LOCO MOTIVES steam engine bare unit. Supply any generator. 
” 150 HP Stanwood horizontal fire box 50 KW GE 125/250 V. Marine Set. 
3~75 ton 0-6-0 switchers, tractive effort 35.300+, boiler, self-contained, ASME, 125#, with 200 K. W. 125 V. or 250 V. Skinner Unifiow en- 
ou burners, 750 K.W. 250 V. 720 R.P.M. Iinterpole generater. 
in on flues and lagging. Ready KW 740 KW 250 V. Induction bleeder turbo set, geared. 
—!2¥ ton ( switcher, built 1923, tractive power set, on original foundation, wi ittings 
49500, 50” centers. Rigid wheel base 16’0”. out ened Boilers of all sizes, stokers, ol! burners. 
We can fill i — ” Turbine Sets, A.C. and D.C. te 1000 K.W. 
Diesels of all sizes, large and small. 
e- THE ACME EQUIPMENT COMPANY 
WRITE—WIRE—' PHONE Send your lists of equipment 
14057 Schaefer Highway 
Locomotive Export Division JAMES we HOOPER 
& IMPORTING CO. Detroit 27, Michigan 
0. Bo Dallas, Texas 50 CHURCH ST. NEW YORK 
FOR SALE FOR SALE 
, Almost New Stokers One 100 K. W. 250 volt D, C. Turbo Gen- 1—50,000 & 70,000 Gallon Tanks & Towers 
st i Type A. Hoffman Firite in sets of 2 erator Turbine- Curtis cae C, 2 stage 600 BRAND NEW Industria) Exhaust Fans 
with fronts, 56 sq. ft. grates and 3600 R.P.M. 150% 8.W.P. 3200 HP ASME Code IL Rollers 
at = crage A.C. electric driven fans for Generator—100 K. W. General Electric 2— 65 HP ASME Code Loco. Type Boilers 
each set, Type MFC, Class 4-100-3600 Form T. 1— 75 Ton, 65’ Span, O.E.T. Cra: 
CE HOOTMAN 400 Amps 250 volts D. C. 1—168 KW AC Gen. D/C Skinner. Unafiow Eng. 
105 Olive Street PILOT MARINE CORP. H. & P. MACHINERY CO. 
ive Street St. Louis, Missouri 25 Beaver Street New York, New York 6719 Etzel Ave. St. Louis 14, Mo. 


194) 


prices. 


parties. 


Subject to prior sale following equipment 
will be sold for 50% of present market 


2 Skinner Uniflow Engines with Westing- 
house Generators and Exciters rated 1000 
and 624% KVA both 440 V-60 C- 3 Ph. 


Sell as unit or separately. Plant open for 
inspection. Can operate for interested 


P. O. Box 852, LaCrosse, Wis. 


FOR SALE 


WATER GENERATORS 


STEAM ENGINES 


1—300 KVA Electric Mach. Co. 2300 V. 3 ph. 60 cy. 514 RPM. 

2—300 KVA Electric Mach. Co. 2300 V. 3 ph. 60 cy. 300 RPM. 
(Necessary exciters, water wheels, etc. for above.) 

1—650 HP Skinner Engine. It has one flywheel driving 200 
KW generator, another driving paper mill. 

3—B&W Ohio Standard Stiriing Boilers, 133 HP each. 

60—Westinghouse type "S" Disconnect Switches, various 


100—Watt hour meters, G. E. type 1-14, single phase. 
100—Westinghouse watt hour meters, type O-B, single phase. 


HETZ CONSTRUCTION COMPANY 


SLIP RING MOTORS 
40 HP. 600 RPM. 3/60/440 V. General Elec. 
HP. 1800 RPM, 3/60/220 V. Wagner 
SYNCHRONOUS MOTORS 
55 HP. 1200 RPM. 3/60/440 V. Gen. Elec. ATI 
150 HP. 720 RPM. 3/60/220 V. Gen. Elec. ATB 
AC GENERATORS 
150 KW. 225 RPM, 3/60/2300 V. Ft. 
150 KW. 600 RPM. 3/60/220 V. Gen. Elec. 
200 KW. 720 RPM. 3/66/240 V. Gen. Elec. ATS 
FREQUENCY CHANGERS 
2—40 KW. 60/80 cycle 3/60/220 V. Gen. Elec. ITT 
ENGINE—GENERATORS 
42 ave. 3/60/240 V. Gen. Elec. TRE dir. con. to 
HP. Brownell steam engine—complete. 
75 KVA. 3/60/240 V. Crocker-Wheeler gen. dir, 
con. Ru3sell steam engine—complete. 
75 KVA. 3/60/2400 V. Westinghouse gen. dir. con. 
ideal steam engine—complete. 


ROCKFORD ELECTRIC EQUIPMENT CO. 
721 South Wyman St. Rockford, Ilinois 


AVAILABLE AT ONCE 
Turbo units from 500 KW to 15000 KW. 
Boilers from 125 HP to 1500 HP. 

Diesel units from 10 KW to 1200 KW. 
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Engine 
ngineered to meet your needs 


Swartwout 


‘These quick 

of the ma e studies give you an idea =e: 
by adapt | jobs that are “licked” 
ations of Swartwout Equipment 


This particular valve is @ 
single seated unit for dead- 
end service- It is installed 
in the steam line to 4 high 
pressure boiler feed pumP- 
“cutting in © high The operating piston on 
tor drives a the valve is connected to 
wit feed water 
ly the boiler 
feed is supplied through 
motor-driven units, this 
control valve cuts in the 
turbine-driven unit 
water heaters and maintains boiler 
y co ceed supply auto” 

Sensitivity 1S 63, matically. 


e and master regula- 
ed, used to 
discharge 
turbine-driven 

tion in 

partial of com- 


the motor- 
When the 


low point, 

matically puts 4 turbine- 

driven pump of the line 

at full speed and it re- 

mains on the line, with- 
out throttling, until 
manually reset. 
full automatic 
trol can also be pro- 
vided in addition to 


This control unit is particularly adapted to 

ff service.” When installed on 4 high 
pressure heater, it is used to operate two of 
more valves in the boiler feed system, SO that 
in case of tube rupture, the heater is bypassed 


the quick opening and feed water 1S supplied to the boiler without 


‘ interruptions in a matter of 10 seconds of less- 
feature illustrated. 


Likewise of high pressure installations it is 
used in connection with overflow valves. 
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os THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, Ohio. 


GRINNELL 
Pre-Engineered gs 
SPRING HANGERS 


14 Sizes with a Load Range 
from 84 lbs. to 4700 lbs. 


Piping engineers who have struggled with the design 
of simple spring hangers to support modern flexibly 
supported piping systems will welcome this new Grinnell 
Spring Hanger. It is now possible to select a stock size 
of hanger from a simple table after the load has been 


computed. 


MINIMIZES CHANGES IN PIPE SUPPORTING FORCE 


ALL-STEEL WELDED CONSTRUCTION MEETS 
PRESSURE PIPING CODE 


UNIQUE SWIVEL COUPLING PROVIDES ADJUSTMENT 
AND ELIMINATES TURNBUCKLE 


COMPACT—REQUIRES MINIMUM HEADROOM 


INSTALLATION IS SIMPLIFIED BY INTEGRAL LOAD 
SCALE AND TRAVEL INDICATOR 


14 SIZES AVAILABLE FROM STOCK 


EASY SELECTION OF PROPER SIZE FROM SIMPLE 
CAPACITY TABLE 


You will want complete details and engi- 
neering data on this new Pre-Engineered 
Spring Hanger Fig. 268. Write for copies of 
the descriptive folder. Grinnell Company, 
Inc., Executive Offices, Providence, R. IL 
Branch Offices in principal cities. 
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PERMUTIT 


PPUE big bombers move fast along the 

Consolidated Vultee line at Fort Worth. 
“Controlled Conditions’”—built into the plant 
by its designers, The Austin Company—leave 
nothing to chance. This tight control begins 
right at the source of production—the power 
plant—where Permutit* water conditioning 
guards against shutdowns. Impurities in the 
feedwater would cause scaling and corrosion 
of boilers and steam lines, resulting in loss of 
time for turbining and replacement of. tubes. 


Permutit Deaerating Hot Lime Soda Water 
Softeners remove these impurities before the 
water enters the boilers. 

Good water by Permutit is helping thou- 
sands of war plants, shipbuilding and Navy 


tess 


wh 


yards to “beat the promise.” Perhaps it can * 


speed production at your plant. Write us about 
your problem: The Permutit Company, 


Dept. A, 330 West 42nd Street, New York 18. 


N. Y. In Canada: Permutit Company o! 


Canada, Ltd., Montreal. *Trademark Reg. U. S. Pat. 01 


Serving industry 
and the armed 
forces... with 


GOOD wa TER 
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